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New Routing Machine. 


In most kinds of business at the present 
day wood engravings have come to perform 
an important part. Correct ideas of a ma- 
chine, or almost any other object or group- 
ing of objects, are widely disseminated by 
means of printed cuts. The preparation of 
these cuts necessarily engages a great deal of 
skill. The representation of objects to be 
illustrated is first made upon a smooth block 
of boxwood, either with a pencil or by 
photography, then engraved. The wooden 
block is seldom used directly for printing 
as it is liable to be spoiled, but electrotyped 
or stereotyped plates in type metal are made 
from it at comparatively small expense. After 
these plates are cast the parts must be cut 
away where the imprint is to appear white. 
This is done by routing machines, a newly 
improved form of which is shown in the first 
illustration on this page. It is constructed 
entirely of iron, takes up but little room, and is 
so easily accessible on every side that the 
operator can work it without any trouble. 

Power is communicated to the upright 
shaft in the corner of the table from below, 
and thence by pulleys and belts to the steel 
cutters, which revolve seven thousand times 
a minute, and which, by means of the double 
lever, can be brought to any point with ease 
and precision, 

The machine also 
has a circular motion, 
and an arrangement 
for cutting straight 
lines. <A spring rest 
prevents the tool from 
touching the plate till 
pressed down by the 
operator. The stand 
contains shelves for 
tools, reached by the 
door shown in the cut. 





This machine will 
work a plate 21x28 
inches. The manu- 
facturers are R. Hoe 
& Co., New York 
City, and London, 
England. 
>> —___ 

Sorghum and Beet 


Sugar Machinery, 


Within the last few 
years, stimulated 
largely by the untiring 
courage inde- 
fatigable Commission- 
er of Agriculture, 
General W.C. Le Duc, 
the farmers of -the 
North and West have 
been awakened to the 


of our 


grand future before 
them and the country, in raising sugar 


from sorghum and beets. The Commissioner 
has found that certain species of cane can be 
grown with splendid results, as noticed in 
a previous issue, and the farmer has a new 
future opened to him. The one hundred 
million dollars going to purchase a year’s 
supply of sugar in foreign countries can in 
part be spent at home, by raising sugar at 
home. The difficulty has not been to raise 
the cane but to get machinery that will do 
good work, for small farmers, at reasonable 
One of the items of machinery that 
bears heavily in sugar production is the cost 


rates. 
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of steam-boilers, and their necessary care. 
To obviate this difficulty, the apparatus re- 
presented in the accompanying cut, was in- 
vented. 
who has a large experince in plantation ma- 
chinery both in Cuba and Louisiana. He has 
operated in refineries, and knows the diffi- 
culties that inexperienced persons have to 
endure in working boilers. The brick work 
on the left contains a boiler, but instead of 
using it for water, and raising high pressure 
steam, defecated juice is placed in it and fire 


It is the production of a gentleman 


is applied by using the sorghum trash or 


bagasse, and the vapor that is raised passes 














ation is just the same as the triple effect, also 
made by the Colwell Iron Works, New York 
City, but it is used by applying direct fire 
and working under vacuum. 
There is no fear of explosion. As fast as 
the juice is made into syrup, it can be drawn 
off, reclarified, and sent to the vacuum pan, 
concentrated into crystal, discharged into the 
mixer, and purged in the centrifugal ma 
chines, as in the sugar pan, which, in fact, it 


is. The advantage of this combination is: 


to dispense with high pressure steam boilers, 
with their array of pipes and concomitants. 





MURRAY 


{ $3.00 per Annum. 
SINGLE COPIES, 6 CENTS. 
The furnace is so arranged as to burn cane 
trash, and, by asystem of dampers, the heat 
can be cut off entirely from the evaporation, 
and allowed to pass directly up the stack. 

As for cleaning, a little acid-water will 
dissolve off the deposits. In Louisiana, 
where the plantations are located back from 
the river,this system is very valuable, for with 
Wason’s saturator and mill, the bagasse can 
be used directly into the furnace, and no 
steam boilers needed, except to run the mill 
and centrifugal engine. To farmers planting 
sorghum, this combination is very desirable. 
It has been tried and found to work very 
satisfactorily. 

= thi 
Extracts from Chordal’s Letters. 


Mr. Editor : 
* * * * Thompson has printed at the 
top of his letter-heads ‘‘ Positively no charges 


for boxing or cartage allowed,” and Thomp- 


son almost always has written at the 
bottom of his bills: Boxing $1.00, car- 
tage 25 cts. How’s that for business? As 


near as I can remember back into the old 
time, there used to be some business under 
standing about packing, etc. If a product 
required boxing it was considered as a boxed 
article and no charge made, but if it did not 
require boxing, and a special requirement 
arose, then a special 
charge came in. 

The panic years tip- 
ped the whole thing 
over. Long discounts 
were compensated for 
in a degree by extra 


charges of the sort 
mentioned. During 
the last few years man- 
ufacturers have been 
glad to get the even 


price of a box for a 
job. Now that things 
are sold for somewhere 
near their value it be- 
comes of 
know what to do with 
these little charges, 
which are 
simply from a lack of 
uniformity in their 
treatment. 
There 
goods which 
shipped 


interest 10 


vexations 


are certain 
cannot 


be without 


boxing. Take asteam- 
engine governor for 


instance, or steam 


gauges, or general 


brass work or fittings, 





or small articles gen- 


erally. Youcannot put 

SORGHUM AND BEET SUGAR. esas thiawe om 6 tek 
car and ship to any 

over and boils the vacuum pan. The oper- customer whatever. Shipping condition, in its 


narrowest sense, when applied to such articles, 
means boxed. A manufacturer or dealer en- 
gaged in such work can, toa certainty, calcu- 
late on boxing being an element of the cost in 
every case, and set his selling price according- 
ly. He may arrive at the figure by finding the 
cost of standard package for specific articles, 
or by adding a pro rata per centage as taken 
from the general expense account. I hold 
that with such goods, the packing being a 
certainty is always included in the price list. 
1 would no more pay for boxing on such 
articles than I would pay for the paper and 
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twine on a codfish. I should assume that a| 
grocer made his general expenses an element | 
of his prices, and that the stated price settled | 
for its delivery in deliverable shape. 

If a man makes steam engines, or machine | 
tools, or fabric machinery, or brick machines, | 
or printing presses, or any such stuff, the 
case is different. Such stuff when slushed 
is in proper shipping order in eight cases out 
of ten. The price of such things is based on 
a cost which does not include boxing. It 
always desirable to print the lowest prices 
and make special matters subject to change. 
Take a planer for instance. It stands in store | 
doped with some wretched stuff to keep the 
rust off. To give this planer another coat of 
dope and ship it, is the usual thing. The| 
doping being a constant expense has gone 
into the cost and has been charged for. 

But some chap, who lives out in Montezu- | 
ma, orders a planer, and says he lives two | 
hundred miles from boat or rail, and orders | 
the thing boxed in small pieces for wagon 
transportation. Parts to be extra slushed for 
a long journey and long delays, and boxing | 
to be jolt proof. This planer has to be 
knocked down, slushed inside and outside, | 
and every piece blocked in good shape. 
Every nice surface of unboxed pieces has to | 
be well bound with protecting strips. With 
an ordinary-sized planer, here is an expense 
of not less than twenty-five dollars, which 
has not been included in the cost of the ma- 
chine, and the Montezuma man ought to pay 
for it, not at cost only, but at the same rate 
as he pays for other work on the planer, that 
is, With a percentage of profit added. If this 
work is not included in the printed or quoted 

‘ price, he gets it done and ought to pay. If 
it is included in the printed or quoted price, | 
it is charging the greater number for work | 
they do not order and do not get, and it 
loads a price list with a permanent contin- 
gency. 

Again, railroad and boat classification of 
freight is such that, to certain points, the 
saving in freight, due to a change in class, 
will often more than pay for special boxing. 
Manufacturers have, as a general thing, noth- 
ing to do with freight charges on their pro- 
duct, and if twenty dollars are expended in 
special boxing, in order to save the consignee 
fifty dollars in freight charges, it seems that 
the consignee ought to pay the twenty 
dollars. If the shipper, in such a case, had to 
pay for this special boxing, he would be wise 
to let the stuff go unboxed, and pay the 
consignee the twenty dollars as a drawback. 
It would be less trouble and more ex- 
pense. 

* #£ & & 
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Cartage, to a manufacturer, 
is just as certain and definite a thing as 
office salaries or insurance. It is general 
expense, in nine cases out of ten, and a 
cartage item in a bill is a second charge for 
a thing already included. I don’t believe in 
paying cartage from factory to cars under 
any ordinary circumstances of ‘business. 

* * * * My own idea has always been 
that a manufacturer should charge his pro- 
duct to somebody as soon as it is placed out 
of his hands, on board for instance; that ade- 
livery on board means in condition for ordi- 
nary, usual, common transportation ; and 
that any thing in the way of special expense 
should justify aspecial item in the bill. The 
matter is not at all trivial. On some classes 
of goods, the two items named can entail a 
loss or gain of ten per cent. to shipper or con. 


signee. 
+ « & 


Did you ever find, Mr. Editor, 
that a lack of elasticity on the part of your 
workmen thwarted you in your good inten- 
tions? Have you not found out that even 
American workmen get into a certain habit 
and kick vigorously against any change? 
This kick always takes the form of contempt 
for the man suggesting the change. If you 
have ever received such kicks you have also 
given'them. This stubborn grooviness, this 
lack of the exercise of reason, this conservat- 
ism of craft is one thing present in some de- 
gree in all men, and its degree of absence re- 

presents the real degree of progress. A new | 
foreman goes into a shop. He finds roughing | 
cuts taken at a proper rate of feed but he | 
finds that the quick finishing cutis unknown. 

No knowledge of tool surfacing by sliding 
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cuts seems to exist. The wiry rough taper- 
ing and changing surface of the fine feed is 
the standard for rough work, and these de- 


fects corrected by the file are the standard for 


nicer work. A smart foreman bounces this 
thing instanter and he will have a hot time 
of it. He takes off his coat, grinds up broad 
nosed tools and shoves clean true cuts over 
work but there is no smile of approval. No 
workman meets him half way. The results 
are new and therefore unacceptable. This 
isn’t always true but I am speaking of the 
many cases where it is true. There are 
several reasons why the men don’t rebound 
to the new suggestion. For one reason they 
see a man Claiming toe show them something 
about their business. That hurts. For an- 
other reason they are called on to see and 


| acknowledge that another man’s process pro- 


duces better results than theirown. That 
hurts. For another reason it looks quicker. 
That hurts. 
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every other country machinist, I had got it 
into my head that a saw arbor was a particu- 
larly nice job, and I also got it into my head 
that I could turn up a better one than the 
oldest man in America could. 

To have a ‘shaft so true that a sixty inch 
saw clamped between five inch collars should 
run dead true, seemed to be an essential 
quality in saw arbors, just as though it was 
not as easy and proper to make a hundred 
other things just as true. Of course it would 
not do to turn this job end for end after true- 
ing one journal. The thought that this would 
apply equally as well to all journalled jobs 
never occurred to me. These arbors had a 
five-eighth key seat cut between the journals. 
I had turned up lots of these arbors. It was 
my special prerogative. I guess I got them 
all right and nice and true. They were not 
turned in the body at all. The collar work 
was fitted up and the journals skimmed, that 
was all. No filing, all water cut. Four 
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New TRACTION ENGINE. 


* * * * Our new foreman,having full 
power, may, if he chooses, override the pre- 
judices of his conservative workmen, and 
force them to a good plan by the simple 
exercise of authority. But if our new fore- 
man is smart he will not do it that way, for 
he will be loosening the ground under him at 
the very start. He finds the men are good 
men and he is a poor general indeed if he 
starts out by putting indignities upon them. 
He would humble their pride, instead of en- 
hancing it. If he takes the wrong tack he 
can very easily increase the cost of the work 
when the very opposite is his intention. If 
he gets one new man, an experienced broad 
tool man, he can make these chappies 
ashamed of themselves and effect the very 
object sought. 

* * * * Such things come up every 
time a new foreman starts in. I have been 
on both sides of this business myself. I very 
well remember turning up a lot of circular 
saw arbors out of three inch cold rolled iron. 
They were about six feet long. Now, like 


inches projection beyond the outer journal 
allowed this whole thing to be finished at 
one dogging. From my lathe these arbors 
went to a planer and had the key seats cut. 
Now anybody who knows much about cold- 
rolled iron can imagine what became of my 
fine true journals and collar faces. But I 
never imagined anything about it, and the 
foreman never did. 

But one day a new foreman came. 


Eddy 


yas his name. I don’t know whether he ever | 


saw a saw arbor before or not, but he was a 
thorough mechanic and knew more about 
saw arbors in a minute than I did in a week. 
I didn’t look at it that way however just then. 
He brought around some of these arbor jobs, 
looked at them a minute or two, bit his lip a 
little and then sent the jobs to the planer to 
have key seats cut in them before they went 
into the lathe. 

I was in arms in a minute. This wasn’t 
the way I had been doing the job. I claimed 
to have sense and reason and regard for peo- 
ple, but instead of co-operating with this 











man just when he needed it, and just when 
the co-operation of every man in the shop 
would be of real value to him, I grew morose, 
sullen, stubborn, defiant, and rebellious. I 
might state right here that Mr. Eddy showed 
a keen appreciation of these new and valu- 
able qualities, and he proved it by giving 
the mutinous Chordal the grand and instanta- 
neous ‘‘ bounce.” Eddy was a good mechanic, 
a good sort of a man, and all that, but he 
was a miserable general. He did not go and 
get one of my brag saw arbors in which the 
key seat had been planed after the lathe 
work was done. If he had he might have 
shown me my elegant arbor sprung about a 
thirty-second. No lecture would have been 
needed; I think I could have seen the joke 
without a diagram. Eddy’s good sense told 
him that saw arbors should be straight, that 
turning the job nicely would straighten it, 
that keyseating would spring it, and that it 
would be a wise plan to do the crooking part 
of the business before the straightening part 
was done. He comes and orders me to plane 
the keyseated piece as straight as possible, 
and then do the lathe work. He didn’t 
take the trouble to ease away my prejudices, 
so that I might be wiser and his path more 
smooth. He kicks one blockhead out and 
puts another blockhead in his place. It took 
me over two years to find out why Eddy 
changed the manner of making saw arbors, 
and during that two years I lived in ignor- 
rance, and he had my contempt. He failed 
in his obligations to his men, when he omit- 
ted to educate me, in some roundabout and 
unsuspicious manner, up to the new standard. 
A foreman should be a general, but a machin- 
ist is not a soldier. He is, or ought to be 
a skillful man. It should be: ‘‘ know how 
to do,” instead of ‘‘do this way.” Eddy had 
no right to throw the burden of educating 
me in this special thing upon some other 
foreman. He had no right to let me pass 
through his fingers without my being wiser 
for having worked for him. He had no 
right to allow a mistaken contempt to rest 
in my mind. A workman has a claim ona 
foreman in the matter of the reason for cer- 
tain operations of skill. 
7 eS Very respectfully, 
CHGORDAL. 
———_- ae —__——__ 


New Self-Propelling Traction Engine. 


The illustration on this page represents a 
special design of portable engine, which is 
built by the Aultman and Taylor Company, 
of Mansfield, Ohio. This machine consists of 
a portable boiler, which is provided with a 
steam dome and is mounted upon wheels, 
and an engine, which is placed upon the top 
of the boiler. The latter is of the usual 
horizontal pattern, well proportioned, and 
simple in construction. The essential features 
of this machine are, that while it may be 
drawn by horses, it is also provided with a 
self-propelling device, which may by used to 
propel it independent of horses, also draw a 
loaded wagon after it. Power is communi- 
vated by means of bevel gears,and an inclined 
shaft, from the engine shaft to the main axle. 
In these connections the power is greatly 
multiplied, so that the whole machine is 
moved with comparative ease. Each of the 
large wheels is provided with a ratchet 
wheel, having catches, which enables the 
large wheels to adjust themselves to each 
other in turning a corner. This engine is 
fitted with all the necessary boiler appliances, 
and is well adapted to farm purposes. 
es 


One of our exchanges gravely informs its 
readers that Pittsburgh, Pa., and Newark, 
N. J., are both getting excited in regard to 
the quality of their water. The people of 
Pittsburgh drink ‘‘ Monongahela” as a 
regular beverage. But why not get up a 
little excitement about the quality of the 
whiskey in some of our large cities? We 
more than suspect that it is chargeable with 
greater damage to health than the worst 
river or aqueduct water supplied to any 
town in the United States. 

. 

The New York longshoremen got more 
wages by striking, only three firms holding 
out against them. 
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An Improved Form of the Dynamometer. 
BY HERMAN T. C. KRAUS. 


Conveniences for measuring the power 
required to run a certain machine, the actual 
horse-power developed by an engine in use, 
or the power in foot pounds which a belt is | 
able to transmit, are totally lacking in most 
machine shops. In many shops, from lack 
of such conveniences, the ability even to 
apply them is wanting. A cheap and simple 
means of making these deductions enables | 
the practical man to set all guess work aside, | 
and to deal with facts. 

In ascertaining the co-efficient of friction, 
valuable results are obtained by the use of 
the dynamometer or power measure. One of 
the simplest forms of this instrument is that 
illustrated in Fig. 1, and long known as the | 
Prony Friction Brake. 

In its construction two blocks of hard | 
wood are fitted to a turned pulley. A lever 
is held on the upper block by bolts, which 
also clamp the blocks together and to the | 
pulley. The end of this lever is arranged to | 
receive weights; or a common spring balance , 
will do as well. 

The power absorbed by a certain machine, 
or the power transmitted by a belt is found | 
approximately by multiplying the weight, or 
resistance, by the distance which the belt 
travels in a given time,and this by the velocity 
in the same time, and dividing this product 
by 33,000; the quotient thus gained is the 
horse power. 

Example: To a driving shaft, or to any 
other shaft of a certain machine, a pulley is 
fixed (no matter what diameter). The shaft 
is required to make 60 revolutions for the 
duty it performs. The blocks are clamped | 
together with the bolts, and have, by the 
friction thus produced, a tendency to swing 
around with the shaft, but this is prevented 
by placing weight on end of lever. This 
clamping of the blocks to pulley and putting 
up weights is continued, until the shaft 
makes 60 revolutions per minute, and we 
have for figures given: Length of lever, 3 
feet; from center of shaft, describing, in 
swinging round, a diameter of 6 feet, a cir- 
cumference of 3.14 multiplied by 6 = 18.84 
feet, in one revolution. Weight of lever, 
outside of blocks, 6 lbs., and weight applied, 
24 Ibs.; 6 added to 24=30 Ibs. in all, or in 
action; and in making one full revolution, 
18.84 multiplied by 30=565.20 foot pounds 
per second; and in one minute, sixty times 
this result=33,912 foot pounds, which is, if 
a horse power is understood to be 33,000 
Ibs. raised one foot in one minute, 33,912 
divided by 33,000=1,003 horse power. 

The lever may be balanced by a fixed 
weight opposite, which is preferable, and 
may be marked like a scale beam for a 
single weight. 

An improved form of this device is shown 
in Figs. 2 and 3, the latter being a back view 
of Fig. 2. This plan contemplates the use 





| 


of one wooden block instead of two; instead | 


of the lower block a strap of band iron is 
applied. The pulley is made in halves, and 
provided with long set screws for use with 
different sizes of shafts. By a little skill 
these are easily arranged to run through. 
Soap water should be used for lubricat- 
ing, so that heating can not take place. By 
the aid of a cord and pulleys, the device 
can be used in different positions. 
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machines, where accuracy depends on the 
equal movement and wear of two screws and 
two gear-wheels. The spindle-gear is 16 
inches in diameter, connected by a small 
pinion and a 3-pulley cone for 23 inch belt. 
The driving gears are connected by a link, 
and are undisturbed by any changes in posi- 
tion of the spindle. The spindle is large, and 
is from dense hard steel, made expressly for 
the purpose. The feed-worm is of steel, and 
is kept constantly oiled by the device shown 
in cut. The automatic drop motion is an 
original device, positive in action and simple 
in design. 

There are four changes of feed. A back- 
stand, with elevating screw and carrying a 
back-center to support outer end of mill arbor, 
is bolted to the bed. 
































Equally with the user, such a plan as has 
| been described is of use to the designer of 
| any machine, enabling him to determine the 
|strength required by any given part. 

——---_—_ ¢@>e————— 


New Milling Machine, 


The milling machine, herewith illustrated, 
is a recent production of the Brainard Milling 
| Machine Co., Boston, and is intended to meet 
the requirements of gun and sewing machine 
manufacturers and all other parties using 
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plain milling machines. 


heavy, square plate, having two tenons on its 
back, which move in guides on the head, to 
| which it is rigidly held by four 34-inch bolts. 
It is adjusted by a single screw, and has stop 
screw under spindle carrier. 

This arrangement secures an exactness 
{hardly possible in the old style of ‘‘ plain” 











| PLAIN MILLING MACHINE. 
BRAINARD MILLINGMACHINECo. 
BOSTON,MASS.U.S.A. 


The depth of 
bed is remarkable, and it is supported 
on substantial, wide reaching legs. The 
head is cast solid with the bed, and is 
heavily braced, not only above, but below the 
top of bed. The spindle is mounted ona 


Fa. 8. 


The machine weighs about 1400 lbs. The 
automatic screw-feed is 18 inches; table 26 
inches long; highest elevation of center from 
table, 8 inches. The distance between head 
and foot stand is 1413 inches. The speed of 
countershaft should be about 100 revolutions 
per minute. 





—-- pe 
Water Works Report. 


We are indebted to Mr. Ira A. Holly, Su- 
perintendent of the Burlington, lowa, Water 


Works, for a copy of his First Report (to- 
gether with that of the Secretary) to the Bur- 
lington Water Company, covering the time 
from acceptance of Works, June Ist, 1878, to 
January 1st, 1880. These works are on 
what is called the ‘‘ Holly System.” There 
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hours were for putting valves in mains, and 
the remaining 114 hours were for the purpose 
of packing, filing brasses, etec., which is a 
creditable showing for new engines, where 
they are pumping against a pressure equal to 
a column of water 231 feet high. The 
amount charged, as expended for repairs on 
engines, pumps, boilers, ete., has been in the 
nineteen months, $3.55. 

These works cost $190,000. The engine is 
of the compound type, and guaranteed to 
perform a duty equal to raising sixty million 
pounds of water one foot, with one hundred 
pounds of coal, and to supply the quantity 
of water—3,000,000 gallons daily, and throw 
the fire streams as required. It has four 
steam cylinders, each nineteen inches diame- 
ter, twenty-seven inch stroke, with four cor- 
responding reciprocating 
pumps, each ten inches 
diameter and twenty-seven 
inch stroke, attached by 
direct connections, and 
erected on a heavy arched 
double frame of iron, set 
at an angle of 90 degrees, 
one steam cylinder and its 
pump being placed at each 
of the four corners. 

The average fire pressure 
for the whole time is 130 
Ibs. to the square inch, the 
variation being from 115 
to 150 lbs. at the extremes. 
The water works perform- 
ed efficient service at 88 
fires. The city consumed 
during the period named g 
daily average of over 271,000 gallons of water. 
The average consumption of coal was a little 
over one ton per day. 
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- Boiler Inspections for January. 


The Hartford Boiler Inspection and Insur- 
ance Company’s report of inspections for 
January, 1880, shows a large increase of 
work done. 

The summary of reports for the last month 
of 1879 was the largest ever exhibited in this 
country covering a like period previous to 
that time; but this one shows that nearly 
200 more examinations were made than in 
December last, and about 9 per centum in- 
crease inthe number of visits made. This 
indicates a very important increase in the 
company’s business. 

The whole number of inspection visits 
made during the month of January, 1880, 
was 1,687, and the total number of inspec- 
tions made was 38,680, of which 1,224 were 
thorough annual internal inspections. |The 
hydrostatic test was applied in 233 cases, in 
an auxiliary way mainly, to detect leaks in 
new and in repaired boilers. 

The whole number of defects discovered 
during the month was 1,738 ; 361 of which 
were of so serious a character as to be con- 
sidered dangerous at the moment of discov- 
ery, or would become so by the natural 
progress of deterioration before the time for 
the next inspection. 

The defects were in detail as follows 
Furnaces out of shape, 72—10 dangerous; 
164 burned 
29 dan- 
gerous; 211 cases of sediment and deposits— 
26 dangerous; 309 cases of incrustation and 
scale—28 dangerous; external corrosions, 96 
—38 dangerous; internal corrosions, 88—27 
dangerous; internal grooving 15—1 danger- 
ous; water gauges defective, 31—10 danger- 
ous; blow-out apparatus defective, 30—19 
dangerous; overloaded safety-valves-30—17 
dangerous; pressure-gauges defective, 131— 
48 dangerous ; boilers without pressure- 
gauges, 54; cases of deficiency of water, 12— 
dangerous; braces and stays broken, 29—1 
dangerous; boilers condemned, 29, 


157 fractures—63 dangerous; 





plates—39 dangerous; 


—— += ——_ 


are 199 fire hydrants, 90 valves, and over 21 


miles of mains and service pipes. Theen- A criminal in Russia is punished with the 


gines have run almost incessantly, day and knout upon his bare back, and frequently 
night, since June 6th, 1878, having been goes into convulsions from the pain. Some 
stopped only 191 hours in nineteen months, of our worst tramps should be furnished 
or an average of 1 minute and 56 seconds with an knoutfit of this description, and 
Per day of 24 hours. 


Of this stoppage, 8 banished from the country. 
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An Improved Boiler Setting. 

The drawings of a 200 H. P. boiler on this 
page, and the one opposite, by Mr. W. H. 
Hoffman, are intended to illustrate the ideas | 
expressed by Mr. H. in his articles on Boiler 
Proportion and Construction, which have 
appeared in the AMERICAN MACHINIST. 

The tube opening is sub-divided fifty-four 
times. The boiler has no steam dome, a 
liberal sized dry pipe being substituted for 
dome. 

In the setting it will be noticed that there 
are two side walls on each side of the boiler, | 
with an air space of 3" between them. The 
bridge wall is hollow and wide, the space 
admitting a sufficient quantity of air to the 
combustion chamber, just behind the bridge 
wall, to ignite any of the escaping gases. 

The heat after leaving the front end of the 
tubes passes over the top of boiler shell to 
main chimney flue, there being a thin layer 
of asbestos on the shell to protect it from 
any undue rise in temperature. It will be 
noticed that the brick work does not touch 
the boiler at any point, they being separated 
by thin cast iron plates. 

The buck-staves are made of wrought 
channel iron instead of cast iron, with the 
flat face toward the brick work. 

The double wall system will prevent crack- 
ing, and is a great source of economy as the 
air space becomes a perfect non-conductor. 

Two doors are introduced in the fronts for 
convenience of attending to fires, but there 
is no partition in the furnace. The boiler 
can, by the peculiar method of arranging 
tubes, be thoroughly cleaned inside as well 
‘as outside. 
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Letters from Practical Men. 


THE SCREW-CUTTING PROBLEM AGAIN. | 
Editor American Machinist: 
Without occupying your valuable space 
with much explanation of the process, let 
me offer a solution of your correspondent’s 
‘*Problem in Screw-Cutting,” 
of the 13th ult: 

114” pitch is § threads to the inch; then 5 
is to § as 45 is to 8. The product of the 
drivers must be to that of the driven in the 
above ratio. We multiply both terms of the 
ratio by any numbers we choose—say, 10 and 
12; then 45x10x12 is to 8x10~x 12 as 5400 
is to 960. We resolve these terms into two 
factors each, which will give us the gears 
required: 90 x 60:32 x30. 90 and 60 will be 
the drivers, 32 and 30 will be the driven. 

Let me suggest another ‘‘problem:” The 
meter equals 39.37 inches. (It will be handy 
to remember the length of the meter if we 
call it 3 feet, 3 inches, and 8 eighths, which 
is less than a two-hundredth of an inch out 
of the way.) By what contrivance may a 
screw of one centimeter pitch be cut upon 
a common screw-cutting engine lathe ? 

FRANK H. RicHarps. 


in your issue 


29 


on 


Springfield, Mass. 


Machinist: 

I notice in this week’s issue, March 13, a 
problem in screw cutting by C. A. Hague. 
Required compound gearing to cut a thread 
for 14” pitch; the feed screw of lathe eing 
5 threads to the inch. 

I find there should be 8 threads in 9 inches 


Editor American 
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leading screw. 

Thread tobe cut, 8. First driver, 90. First 
driven, 40. Second driver, 70. Second driven, 
28. Leading screw, 45. Or, 14 pitch, 5 threads 
tothe inch. Some lathes that are geared by 
5s and 10s, I mean 20, 25, 30 and so on, don’t 
usually have a 28 gear; the calculation can 
then he made by substituting 30 for 28, also 
75 instead of 70. 
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1800) 50400 (28 teeth in gear on THEORY OF HARDENING STEEL. 
36 Editor American Machinist: 
In the ‘‘ Questions and Answers” depart- 
144 ment of your paper of February 7th, 8. M., 
144 of Winchester, Ill., says: ‘“‘If we want to 





harden one piece of steel, and soften another 
piece, we heat them both to a red heat; the 
one we wish to soften we cool slowly, and 
the one we wish to harden we cool suddenly. 
Why does it harden?” So far, I observe, no 
one has attempted a reply. Iam neither a 
mechanic nor a chemist—simply a lawyer— 
but I have an opinion on the matter inquired 
about, and am willing, with your consent, to 
give it to your readers, free of charge. Here 




















on screw to be cut. And there are 45 threads 
on the same number of inches on leading 
screw, therefore I use those numbers 8 and 45 | 
to represent thread to be cut, and leading | 
screws instead 14 pitch and 5 to inch. | 

Pick up 8 gears and calculate to find the | 
4th gear. Thus, take 90 for 1st driver, or | 
spindle, 40 for ist driven, in contact with 
gear on spindle or 1st driver, 70 for 2nd driver | 
on same stud as 40. Then multiply the thread | 
to be cut, 8, by the 1st driver, also by the 2nd 
driver thus: 

8 x 90 x 70= 50400. 


Multiply the 1st driven gear,40 by the number 
of threads on leading screw, 45, thus: 

40 x 45= 1800. 
Use the 1800 for a divisor, and 50400 for a 
dividend: 


Concrete 


Front 


2nd. The rule | use for calculating would | 
then be 
8x90x75 54000 _ 
40x45 ~ 1800 
Multiply the thread to be cut by the Ist, and 
also by the 2nd driver. 

Also multiply the 1st driven by the number 
of threads in leading screws. Divide the 
first product by the second; the answer will 
be the number of teeth in gear on leading 
screw. Respectfully yours, 

PETER FALCONER. 


30 


| Jersey City. 
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it is: Iron is converted into steel, that is, 
made harder, by putting more carbon in it. 
If we wish to make it still harder, what will | 
we do? Would not the reasonable way be to | 
put still more carbon in it? Both charcoal 
and ‘‘stone coal” are composed largely of 





carbon. When ignited and suddenly con- | 
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up by these openings (or ‘‘ pores”) faster 
than the carbon in the steel escapes. By the 
time it reaches a good, red heat it contains 
more carbon than when put into the fire. 
Thrust it into cold water, or otherwise cool 
it suddenly, and this additonal carbon, or the 
larger part thereof, will be retained, and the 
steel made harder. By permitting it to cool 
slowly not only the additional carbon put in 
by the heating process, but also some of that 
which it contained before, escapes and it is 
made softer. 

I only suggest thissas possibly a correct 
answer to 8. M’s question. Very truly, 

Jas. M. Riaes. 

Winchester, Ill. 


THEORY AND PRACTICE. 
Editor American Machinist : 

Very common are the instances of ignor- 
ance of practical men as related by your cor- 


respondent Charles A. Hague. I once saw a 
chap of that kind put the feed-pipe from a 


boiler into the exhaust pipe of an engine. He 
was employed to erect, and-much to the dis- 
gust of the practical man, it would not work. 
Hundreds of queer blunders are made with 
all kinds of machinery, but the practical man 
is innocent in comparison with the learned 
M.E’s,who have talked into his ears the notion 
of the expansive force of dead steam, 2.¢., 
steam that has been severed from its connection 
with the boiler—for instance, steam that has 
been cut off at 4 or 3 stroke in a cylinder. 
Were it not for the momentum of the engine 
the moment the steam was cut off the machine 
would stop. As in the dead weight steam 
hammer—just look over the records of the 
Patent Office and see the abortive articles 
labeled ‘‘ cut-off.” 

If the theoretical man is asked if an ordi- 
nary steam engine would run with the stop- 
valves closed, and steam introduced into the 
cylinder through the cylinder drip-cocks, he 
would, of course, answer ‘‘no,” but the 
practical man would say ‘“‘ yes.”’ 

H. C. HI. 


Norristown, Pa. 
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How Pig Iron is Made. 
(Concluded. ) 

BY WM. J. WILLIAMS. 

Opposite that side of a furnace and joining 
it, containing the working arch, is a building 
valled the cast house, the floor of which is 
covered with a coarse sort of moulding sand. 
A wooden pattern of a ‘‘ pig”’ of iron is used 
to make the moulds for the iron to run into. 
At right angles with the pig moulds is a gut- 
ter, called the sow; a series of ‘‘ pig” beds 
are made, and when the first bed is full, a 
little sand is thrown into the sow to prevent 
its further passage that way. At the same 
time the passage to the next sow is opened to 
allow the metal to flow into the next pig 
bed, and so on, until all the iron has been 
drawn off. This is called a casting, and 
may be made once in 6, 8, or 12 hours, ac- 
cording to requirements of furnace. 

A “pig” of iron weighs about 100 Ibs. 
During the casting, the sows and pigs are 
joined together, while they are yet in a 
molten state. A little sand is strewn over 
them to prevent their cooling too quick, and 
to give the workmen time to perform other 
duties before the ‘‘ pigs” are broken from 
the sows. The cinder is drawn off about 
every three-fourths of an hour, if the furnace 
is working properly, which is called flushing ; 
it is run off over the fall into pits having a 
piece of iron inserted in the middle of each 
pit, and extending above the surface of cin- 
der when the pits are full, for the purpose 
of fastening a chain to them to be lifted by 
a crane into the cinder cart to be taken to 
the cinder heap. At some convenient time 
the lumps are broken and the irons used 
again. 

Before a furnace is filled with stock (coal, 
iron ore, limestone, and rolling mill cinder, ) 


‘ 
< 


~ 


sumed (as we call it) the carbon is rapidly | itis first thoroughly dried, by having a slow 


released. 


A piece of steel thrust into a hot | wood fire made within it. 
fire of either of the coals mentioned will | 
suddenly expand. The openings between the | 


When sufficiently 
dry, the following quantities of wood and 
coal were used as kindling at the blowing in 


molecules are enlarged, and the carbon es- | of a furnace nearly 60 feet high : first, seven 


| caping from the rapidly burning coal is taken | cords of wood; on this were placed twenty 
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tons coal; then to fill the furnace with stock 
required more than five hundred tons of iron 
ore, coal and limestone, laid on in successive 
layers. As soon as the necessary prepara- 
tions were made fire was applied to the cord 
wood, and in less than ten minutes smoke 
was seen issuing from the top, and in 
twenty-four hours more the furnace was 
ready for the blast, and commenced to make 
iron. In a few hours the hearth fills with 
metal and cinder; the latter protects the 
former from being oxidized or burned up. 
The color and condition of the cinder 
when drawn off, indicate the success of the 
operation; if dark and heavy, it contains 
‘metal; if it hasa dark, vitreous appearance 
with streaks of green, some oxide of iron 
has been carried off. The proportion of 
coal and fluxes is regulated to suit the kind 
of ore that is being reduced. Sometimes 
corrections can be made by increasing or di- 
minishing the amount of blast; but, if it 
cannot be accomplished in this manner, then 
the proportions of stock have to be changed. 
This is called changing the burden ; as it is in- 
troduced at the top of furnace it will take 
from two to three days to reach that part of 
it where the change is produced. There are 


lar, and darker when broken than No. 2, is 


very strong, and possesses considerable 
toughness. Being harder, it is more suitable 


for castings where great strength and resist- 
ance to wear are sought to be obtained; it 
contains less carbon than No. 2. ‘‘ Grey 
forge” also possesses the quality of expand- 
ing while cooling, and is therefore suitable 
for some kinds of castings, but is not fluid 
enough, when melted, to fill any intricate 
moulds. In some respects, it is similar to 
No. 1 foundry, being combined with carbon 
and partly graphitic; its fracture is a lighter 


"color, and its lustre is brighter than those 


before described. Considerable quantities 
of kish are sometimes found about the work- 
ing arch of a furnace, when this brand is 
being made. Grey forge is generally used 
for making wrought iron. 

‘Mottled iron,” or No. 2 forge, is used 
exclusively for making wrought iron. Its 
fracture is smooth, with scarcely any grain; 
it is spotted or mottled with white and grey, 
and is totally unfit for castings, from the 
fact that it shrinks while cooling. 

‘‘White iron,” or No. 3 forge, contains 
the least carbon of all the brands, and when 
melted, is sometimes so thick that it will 
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of which the practiced eye can call by name, 
others we do not see, while the effects pro- 
duced on persons differ. 

An instance is related of an employe 
being affected as if he had taken laughing 
gas; now he would laugh, at another time 
cry, and at other times he would be pugnaci- 
ous. Conditions sometimes occur in and 
about a blast furnace calculated to baffle the 
judgment of the best of managers to the 
extent, even, of being under the disagree- 
able necessity of blowing out, and, as it were, 
beginning again; in fact, it is a good place 
for others besides the manager to do some 
thinking in. 

Iron manufacturers are indebted to Mr. J. 
B. Neilson, a civil engineer, and, at the time 
(1824), manager of the Glasgow Gas Works, 
when his attention was directed to blast fur- 
naces. Inquiries had been made of him 
whether he could not purify the air before 
it was blown into the furnaces, in some way 
similar to purifying gas. After some ex- 
periments, he came to the conclusion that 
something more than supposed impurities 
was the cause of their trouble. He found 
by heating the air before it entered the fur- 
nace, that the evil was effectually removed. 
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of piston would amount to 24,120 Ibs. If one 
half of this only reached the furnaces,through 
defects of machinery and unavoidable losses, 
there would still be left 6 net tons of air, of 
whatever temperature it might happen to be, 
pumped into the three furnaces, or two tons 
to each. Now it is a well-known fact, that 
air will not support combustion if its tem- 
perature is less than 1000° Fah. The refriger- 
ating effect of so large a quantity as shown 
may be judged, when it is noted that its 
temperature during a great part of the time 
wus perhaps not a great deal above the freez- 
ing point. 

In these days the temperature of blast used 
is often 1000° Fah., while 1500° have been 
attained; but from 700° to 800° is about the 
average. With the latter a ton of grey forge 
cast iron can be produced with 1 ton, 10 ewt. 
of anthracite coal. Furnaces of former days 
seldom exceeded 35 feet in height, and re- 
quired larger steam cylinders than would be 
used for the same size furnaces in these high- 
pressure steam times. Now the height of a 
furnace is seldom less than 50 feet, and often 
more, the capacity to produce iron being cor- 
respondingly increased. 

In the first half of the year 1833, when the 
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six different brands of ‘‘ pig”’ iron known to 
the market, viz.: Nos. 1, 2, and 3, foundry 
iron, and Nos. 1, 2, and 3, ‘‘ forge iron.” 
The latter are also known as ‘‘ grey forge,” 
‘‘mottled,”” and ‘‘ white” iron. 

No. 1 foundry differs in its chemical com- 
position, by its containing more carbon than 
any of the other brands; it is said to be com- 
bined with as much carbon as the iron is 
capable of holding. It is soft, and when 
melted is very fluid, and capable of running 
into the finest moulding. As it expands 
while cooling, it thereby perfectly adapts 
itself to the most delicate moulds. The sur- 
face of ‘‘pigs” presents a very smooth ap- 
pearance. When broken, it does not ring, 
but has rather a dead, dull sound. The 
fracture exhibits a large, dark, bright open 
grain, with dead spots of lighter color. 

When very highly carbonized, the ‘‘ pigs 
are often covered with a substance, called by 
the workmen k/sh, which is a carburet of 
iron, or graphite, and indicates an excess of 
carbon in the ‘“‘ pig.” No. 2 is less carbon- 
ized, is not so soft, the grain is closer, and 
fracture more regular; when melted, it is not 
so fluid, nor is the surface of ‘‘ pig” so 
smooth as No.1, but it is harder and stronger, 
is more suitable for general castings of ma- 
chinery where strength and durability are 
desired. No. 3 is closer grained, more regu 


” 


Side Sectional 


hardly run, when it is said to be raw, it is 
very brittle and hard. Its fracture is a 
silvery white, its texture is smooth and shin- 
ing, its structure being foliated or crystal- 
lized. It also contracts while cooling, and is, 
therefore, unfit for castings. All of these 
may be made from the same kind of iron 
ore. Each brand requires a different burden; 
this, in some cases, can be effected by a 
different working of the furnace, but it is 
not uncommon to get a brand of iron at a 
casting different from a previous one. For 
instance, it is required to make No. 1 foun- 
dry, but, through some cause, it has changed 
to No. 2; or, if ‘‘ grey forge” is required, 
‘‘mottled” or ‘‘ white” may be produced, 
Often a kind is produced which seems to be 
neither, or, rather, a mixture of all three, 
but the practical metallurgist soon corrects 
it, although at times it may take a day or 
two, while a few hours may suffice. 

Causes and effects are, perhaps, nowhere 
more exemplified than in a blast furnace. It 
requires great skill, sound judgment, and 
years of practical experience, to make such 
undertakings a financial success. <A_ blast 
furnace in operation is a great chemical 
workshop, and, from the inaccessibility of 
its interior, must forever remain an unsolved 
problem as to what takes place within. 


| Huge volumes of gases are thrown off, some | 








view 


Prior to, and during the first half of the 
year 1829, all furnaces used cold blast, and 
required, as at the Clyde iron works in Scot- 
land, 8 tons, 14 cwt. of bituminous coal, 
previously coked, to produce one ton of cast 
iron. In the corresponding period of the 
year 1830, the blast was heated to a tempera- 
ture of 300° Fah., and, during this period, 5 
tons, 3} cwt. of coal converted into coke, 
were required to produce1 ton of iron. In 
the first half of the year 1833 only 2 tons, 54 
cwt. of coal, not converted into coke, smelted 
1 ton of cast iron, 

These were the results from three furnaces 
worked by the company, and blown by the 
same engine and same blowing tub. The 
blowing engine had a cylinder of 40 inches 
diameter; the tub’s diameter was 80 inches, 
with 8 feet stroke and a speed of 18 strokes 
per minute. By a simpie calculation the 
quantity of air forced into the three furnaces 
inagiventime can, atleast, be approximated. 
Thus one will be able to see how a less 
quantity of fuel necessary to produce a ton 
of cast iron was brought about, and where 
the iron manufacturer’s difficulties came from 
in the early days. Such a blowing tub piston 
as has been described, would displace at each 
stroke 279 cubic feet, or in one minute, 5025 
cubic feet. This amount of air at the earth’s 


surface will weigh 402 lbs.; one houy’s work | 


heat of blast was 600°, the weekly product 
of the Clyde furnaces was 245 tons; to-day 
one furnace of 55 feet should produce this 
amount of No. 1 forge iron, and would be 
supplied with a blowing engine with steam 
cylinder from 30 to 40 inches diameter, and 
blowing tub of 90 inches by, perhaps, 6 feet 
stroke, making, at times, 18 revolutions per 
minute. This would at this speed and stroke 
displace 9,540 cubic feet of air per minute, or 
45,990 lbs. per hour. If the same allowance 
for losses and imperfections be made, as for 
the Clyde furnaces, there would still be left, 
as possibly entering the furnace, nearly 1144 
net tons of air per hour. 

As in all smelting operations, quantity and 
quality must be somewhat dependent on the 
character of the ores operated on. The 
quantity of iron that any furnace can smelt 
depends also on the quality to be made: 
No. 1 foundry being the least, and No. 2 
foundry being less than No, 3. Of the forge 
irons, grey forge is the least. ‘‘Mottled iron” 
yields more, and ‘‘ white iron” the most 
of all. The poorer the quality, the greater the 
production, 

a «=: ; 

The beet sugar boom is on the advance in 
Madison County, N. Y., hop growers there 
intending to change their hop fields into beet 
fields, as more profitable crop. 
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Practical Blacksmithing—Blowers, 


BY FREDERICK LEWIS. 


The blowers in use at the present day, 
though made in numerous different ways 
and sold under different names, embrace but 
two principles, viz.: the fan blast, and the 
positive blast. When first invented, the fan 


consisted of two or blades, to which 


others were subsequently added, until, at the 


urns 


present day, the best fan blower has eight 
arms, to which are attached the same num 
ber of blades. The original fan blower was 
rude in construction, the parts unbalanced, 
and, in consequence, made a great deal of 
noise while running. The bearings on the 
shaft wore irregularly, and were soon de 
stroyed. The illustration, Fig. 1, represents 
an improved pressure fan blower, for ordi 
nary pressures, such as is required in black 
Another pattern, more strong 
2. This blower is 


~~ 


smith shops. 
ly built, is shown in Fig 
used where greater pressures are required, as 
for cupolas and furnaces. — It is similar to 
Fig. 1, only the parts are smaller and stronger. 
and 


These blowers are so constructed, sO 
nicely balanced, that, while running : 
speed from 2,000 to 5,000 revolutions per 


minute, they produce very little, if 


ion 


any, 
noise. The journals are made self-oiling, 


and are also adjustable, as the parts become 





Fra. 1. 


worn. This blower produces a steady, unin 
terrupted blast. 

An improved form of blower, for produc 
ing the positive blast, is shown in Fig. 8, 
The principle of a positive blast is very 
ancient, and, like the fan blower, has also 
passed through many stages of improvement 
The positive blast was referred to in my first 
article on Blacksmithing, the principles of 
which had its origin in the human lungs, 

In my first article [advocated the use of 
the old fashioned leather bellows, for the 
reason that it gives a positive pulsative blast. 
I have found, not only in my own experience, 
but also that the oldest blacksmiths concur 
with me, that the bellowsmentioned produces 
the most effective blast. 

The blower Fig. 3, 
positive blast, embodies the same principles 
as the bellows referred to, the power of the 
blast being increased and the pulsations more 
rapid. 


for producing the 





A certain trial was made a few years since, 
between a fan and a positive blower, which 
were similar in construction to those shown 


in the accompanying illustrations. The re- 
sults were, that the fan blower required a 


speed of 1920 revolutions per minute, and an | 


expenditure of 13 H. P., while the positive 
blast required a speed of 83 revolutions per 
minute, and 8.6 H. P. to do the same amount 
of work, and in less time. 

The blower shown in Fig. 3 is driven by 
one belt and consists of a cast iron shell, in- 
side of which are placed two cast iron re- 
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a sectional view of Fig. 3. Each of these 


revolvers is equally balanced, and as they 
revolve at a uniform speed there is no ten- 
dency to cause a jumping motion which 
would wear the journals irregularly, ‘These 
revolvers have no bolts or wood about them 
which cause unnecessary friction and get out 
of order, besides the revolvers do not return 
any of the air, which is received and com- 
pressed 

The noise made by these blowers, when in 


operation, is almost, if not entirely, overcome, 





» 


~ 


. 
Fra, 


This blower, unlike the fan, displaces a cer 
tain amount of air at each revolution, or in 
other words, as the revolvers pass the open- 
ing in the shell, the air enclosed is pushed 
forward, until it is foreed into the blast pipe, 
on the opposite side, This positive movement, 
necessitates putting a safety valve upon the 
blower or pipe, otherwise, when the mouths 
of the pipes are closed, the blower must 
necessarily stop, while with the fan blower 
the pipes may all be closed, and yet the fan 
the 
as before, thus showing, that, while no air 


may be run at about same speed 
passes forward into the pipe it is simply 


beaten about in the case, The pulsations 
produced by the positive blast have this ad 
vantage,that while they are so rapid, as to be 
the tire, 
it, make it more 
combustion and 
The approxima- 
tion to a perfect combustion depends upon 


seareely perceptible, they agitate 
and by constantly shaking 
dense, producing a better 


consequently greater heat. 


the constant supply of a certain amount of 
air, and at a given pressure. A high pressure 


is not necessary to secure a perfect com 


Y 


_ a 
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bustion, and a too low pressure is equally ob 
jectionable. 
steady monotonous blast which will blow a 
hole through a fire, and does not agitate the 


The fan blower produces a 


tire, or vary the blast, which features have 
been found so desirable in working a fire. 
ee 
Hon. Carroll D. Wright, Chief of the State 
Bureau of Statistics, says he knows it to be 
a fact that there are in Massachusetts to-day 
paid agents of the manufacturers of old Eng- 
land to create strikes in New England, 


a> 


A wheelbarrow that can be folded in a flat 
package by simply removing two nuts and a 
bolt has been invented by a Syracuse man, 
It has the important advantage that when not 
in use it can be stored in some place where 
everybody will not be falling over it. 
2: 





The State of Maine pays a bonus of $7000 
a year to the only beet sugar factory within 
its borders. 





ape 

The beet sugar factory at Wilmington, 

Del., is putting m new machinery so as to 
enlarge its capacity to 100 tons a day. 

- - eS 


| The employes of the Bridgeton, N. J., 


volvers, as shown in Fig. 4, which represents | pail works have had their wages advanced, 





Lever Safety-Valves. 
BY W. BARNET 


LE VAN. 


The common lever safety-valve, as illus- 
trated in the former article, was invented by 


a Frenchman, Denys Papin, who was born in 


Blois, in France; a physician and_ philoso- 
pher, and one of the most talented of the 


early experimenters on steam and air; a man 
of whom might been 
France cast him out as a disgrace, 


any country have 


proud. 


on account of his religion, at the revocation 
of the edict of Nantes by Louis XIV., and | 
now Claims honor to herself for having given 
him birth, and mourns that the 
his labors are only found in foreign archives, 

Through the influence of the celebrated 
Boyle, whom he assisted in his experiments 
with the air pump, Papin was elected a fel 
low of the British Royal Society in Decem- 
ber, 1680. He an active and useful 
member, and contributed several interesting 
papers to the Society's Transactions. In 
1681 he invented method of softening 
bones, with a view to extract nourishing 
food from them; namely, by submitting 
them to the action of steam at high tempera- 
tures (pressure) in 
digesters, 


records of 


was 


a 


close vessels, named 


Papin’s first digesters were liable to be 
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SAFETY VALVE. 
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rent asunder by the high pressure of steam | 
accumulating in them when in place on the | 


tire with their orifices stopped. They are 
shown in detail in Poliniere’s Herpertence de 
Physique, 2nd edition, Paris, 1718. Each 
consisted of a short, but very thick tube of 
bell metal, about a foot in length and five 
in diameter, with end closed. 
The open end had a collar cast on it, to 


inches one 





which the cap or cover was secured by 
The cover and end of 
the tube were ground together so as to fit air- 


Clamps and a screw. 


A few bones | 
and a little water were put in, and the cover 
screwed down; the vessel was then laid in a 
horizontal position on a bed of charcoal in a | 
long iron grate. The almost unavoidable 
rupture of these vessels led Papin to the 
invention of the common lever safety-valve, 
which he first applied to them, and _ after- 
wards to machines for raising water by steam. 


tight, like a valve to its seat, 
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mon with all his wisdom declared that there 
was nothing new under the sun; and to-day 
perhaps nothing is more difficult than to be 
entirely original. : 

Watt's Safety Valve, A.D. 1800, was a disk 
acted on by a series of direct weights, and a 
chain-handle connecting to the valve-rod 
above the weights to raise them and the valve. 

—_: 
Address to Syracuse Board of Trade, 





Prof, John E, Sweet recently delivered an 
excellent address on manufacturing and train- 
ing mechanics, at a meeting of the Syracuse, 
N.Y., Board of Trade, which was thereupon 
ordered to be printed, and from which we 
make the following extracts. Prof. Sweet 
took the lead in starting an Engineers Society 
in Syracuse last winter, and, together with 


| other public spirited citizens is now taking 


steps to found a technical institute in that 
city: 

A mercantile house may flourish with a 
single man at the head having business ca. 
pacity. 

But no manufacturing establishment can 
succeed — by management alone, 
Every mechanical works of any magnitude 
must have a mechanic somewhere about. 
Kither the head working in harmony with 
the business head, or, as is very seldom the 
case, both the mechanic and the business 
manager centered in one man. 

If this be true it stands the business man 
in hand, before embarking in a manufactur- 
ing business, to measure the capacity of the 
man who is to run the machine; and so long 
as we are deficient in men of the right stamp 
for filling these places our manufactures must 
languish. So long as we have business men 
embarking — in 
thoughtless as to the ability and character 


business 


mechanical — enterprises, 
of the mechanic or ignoring his importance, 
so long shall we have iron works to fail, 
wind-mill works to go down, woolen-mills to 
go up, and mowing-machine shops to fade 
into the forgotten past. 

To increase our manufacturing we must 
not only increase the ability of our mechanics, 
but must at the same time raise their business 
standing. 

If our recently formed Mechanical Associ- 
ation and a Technical School now in con- 
templation be sustained they will surely do 
the one; and it lies with the business men of 
the city todo the other. When you are ready 
to maintain that the greasy mechanic with 
skill, and intellect, and usefulness shall stand 
upon a level with other men of whatever 
calling who are only their equal in skill, 
intellect and usefulness, then you will raise 
up a class of mechanics equal to any emer- 
gency. 

A word now about the technical school. 

Before starting a new enterprise it is well 
to inquire whether there is any demand for 
the goods. You are aware that mechanics 
can not be made without training any more 
than lawyers or doctors, If it is admitted that 
the state has a right to train the rich man’s 
sons to be doctors and lawyers and teachers, 
it has an equal right to train the poor man’s 
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Papin’s claim, therefore, relates not to the 
valve itself, but to its improvement, or rather 
to the mode of applying it by means of a 
lever and movable weight; thereby not only 
preventing the valve from being blown 
entirely out of its place, but regulating the 
pressure at will, and rendering the device of 
universal application. 

It consisted of a conical valve retained in 





its seat by a weight on a lever, and from its 
resemblance to a steel-yard was originally 
called the Steel-yard Safety- Valve, being a 
solid cone seated on the boiler plate, and 
acted on by a weighted lever, 

More than three thousand years ago Solo- 


r 
é 


ETY VALVE. 


sons to be masons, carpenters and machinists. 
But it does not do it. 

The old apprentice system has almost com 
pletely gone out of vogue, and if there are to 
be a class of men to take the place of those 
who have almost worn themselves out ham- 
mering other people’s iron, something must 
be done to start the boys of to-day on the 
right road. 

While the present technical branches of 
our Universities are doing something in the 
way of supplying the place of the apprentice 
system they fail to reach a certain class and 
that class is the most desirable to reach—the 
sons of the working mechanic. 
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The cost of a regular University course is 
from one thousand to three thousand dollars 
and but few of our working mechanics can give 
even one of their sons the advantage of such 
a schooling and besides there is a good deal of 
lottery about it, for, as is well known, but one 
out of every four or five ever profits by it 
to any great extent, 

I am fully convinced that the most efficient 
method is to combine the instruction with 
actual work, and if enough work can be had 
so the student can earn day-times enough to 
pay for the instruction he receives nights, 
then the poor man’s sons can have a chance— 
not a fair chance, forthe State would give no 
aid such 
endow colleges only put their money where 
it will bring them glory. 

We hope to start a schoolin which our own 
and other apprentices can receive instruction 
in mathematics, drawing and mechanics, with 
some drill in the other essential things that go 
to make a good mechanic. 

The same trouble exists and the same diffl- 
culties will have to be overcome that work 
against our present apprenticeship system. 


to a school, and rich men who 


The fact is, it costs just as much to teach 
a boy to be a machinist as it does to teach 
him anything else. And the reason boys can 
not get places ina machine shop is because 
it does not pay to have them about. 

If you want your sons schooled in a ma- 
chine shop (or engineering establishment— 
to give the matter some dignity) pay the 
price you would expect to in other schools, 
and there will be no trouble. 

If we ever raise Syracuse to the position 
her location and surroundings would justify 
her in holding, we must produce goods that 
will equal the best work in the country. 

To do that every mechanical department 
must have a mechanic at its head. 

If we have not enough of the right stamp, 
those whom we have must make themselves 
equal to the demand, or give way to others 
who are. 





Fig. 11. 


If we 
twenty years hente, we must begin now to 
make them. 

Hlow few realize that mechanics underlie 
nine-tenths of all human industries, and that 
the other tenth is dependent upon it! What 
could be done without tools ? 

James Freeman Clarke says, ‘* man is the 
only tool-making animal,” and he uses that 
fact as an argument against the Darwinian 
theory. 

But I think the world has more to be 
thankful for to the tool-makers than simply 
that of furnishing an argument against Dar- 
win. 

Blot out of existence to-day one 
tool, and that the most simple of all, the 
hammer (with the other tools working on 
the same principle) and civilization would 
not only go back to barbarism, but what 
there would be left of mankind at the end 
of the recession, would be dwelling in caves, 
and living on nuts, and roots, and gnails. 


are to have competent mechanics 


single 





eal i etnies 

The fearful force residing in a body revolv- 
ing at a rate of 500 revolutions per minute 
was recently illustrated at the works of the 
Medart Patent Pulley Company. A grind 
stone measuring five feet in diameter, and 
making 500 revolutions per minute, suddenly 
broke. The force with which the pieces were 
driven off in straight lines was so great as to 
tear out a gap in an eight inch brick wal] 


' 
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about four feet in diameter. 
taking an upward direction, struck the floor 
above, tearing up several square yards of 
heavy ash flooring. 
stone that has broken recently. 


Another piece 


This is the second large 
The speed 
required to execute the work is so high that 
an ordinary stone cannot maintain its form, 
Itacolumite 
and are found to give unquestionable satis 
faction, 


wheels have been substituted, 


St. Louis Journal of Commerce. 


Details of a Simple Farm Engine, 


BY F. G. WOODWARD. 


The following additional details of the farm 
engine illustrated in the AMERICAN MACHIN 
ist, Volume II1, Nos. 7and 12, will be found 
of interest to the builders of this class of en 
gines. 

Figures the 
of the ball joint at the center of the guiding 


5 and 6 show construction 
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Fig. 9, 


axle. The arrangement is clearly shown. 
The clamp that embraces the axle forms a 
portion of a sphere which fits easily into 
the socket, which is bolted to the boiler. The 
socket prevented lifting off the 
ball by a bolt jointed to the ball by an ear 
(seen projecting from the ball), the bolt 
entering the smoke arch with a nut on its 


is from 


end. Fig. 7 shows three views of the shoe 


which secures the spokes of the wheels to 
tire. 


the steel This shoe should be cast of 


Fig. 10. 


malleable iron or steel. 
and edge view of the eccentric and strap 
which is of the reverse description as illus- 
trated in the AMertcaAN MAcuinist of Janu- 
ary 3, page 4. In this case, however, the 
catch which the its 
working position, consists of a steel pin 
which slides through the hub of the fly- 
wheel and enters the hole seen in the plan 
view, a portion being left above the face of 
the eccentric to prevent the pin from pass- 
ing the hole when 
9 shows a plan of valve seat and ports, and 
Fig. 11 a plan and edge view of valve, Fig. 


Fig. 8 shows a plan 


holds eccentric to 


being reversed. Fig. 


7 


10 shows the method of attaching the valve audience of about 200 persons. The lecturer, 
The stem enters the slot, 
Fig. 


nuts fitting snugly yet easily 


stem to the valve. referring to the probable condition of weav- 
ing before the Flood, said that the first kind 


of weaving was done entirely by hand, the 


shown in the edge view. 11 shows the 
on the oppo 
site edges of the valve, 

It is important that all of 
should be made of stock of the finest grain 


grass used for weft being worked through 
these details the warp (also strips of grass) by the fingers, 
and he exhibited a piece of cloth of this ma- 
terial and manufacture, which was marvel 
Tradition, he 
said, ascribed the invention of 


as hard can be worked evenly on 


planer and lathe. 


and as 
ously fine and evenly worked. 


dani looms to a 


a 


i relative of Tubal Cain, and history showed 
Gleanings from the Foreign Press, : Dai Soup 
pce that immediately after the Flood they must 

COMPRESSED AIR LOCOMOTIVE, 
Colonel Beaumont, M. P. for South Dur 


ham, says the Jronmonger, has invented and 


have been got to such a perfection as to en 
able men to weave a garment large enough 
and bodies of two 


to cover the shoulders 


patented a compressed air locomotive capable men. The first loom was doubtless nothing 


of running ten miles without requiring re) more than a frame on which the warp was 
Whilst the woof 


with the fingers as before. 


plenishing, and drawing two loaded tram- fastened, was worked in 


cars at a speed which can be easily regulated, The next stage 


At an experimental trial, the engine was was the enlargement of this frame into a sort 


started with a pressure of 900 Ibs. to the inch of upright loom, on the same principle, the 
in the reservoir, and when stopped in three. working of which was afterwards facilitated 
by the invention of beams or rollers, and of 
still later by contrivances 
embracing, in a primitive fashion, the reed 
’ The history of 
| ; : xn Joseph mentioned a coat of many colors; 
and weaving was referred to in the book of 
Job; the curtains of the tabernacle in the 


a shuttle—and 


Vig. 5. 


and slag of modern times. 


wilderness, Samson’s hair being woven into 
a web with a beam, and the garment of 
‘Christ woven without a seam from the top 
throughout, were evidences of the perfec- 
tion to which weaving had attained; and 
in the book of Job 


there were indications 
that far mere 
handloom weaving. Gilroy, who introduced 
the fork and grate into England in 1842, 
stated that when he started a power-loom 
mill in Egypt, he found a tradition existing 
amongst people about Assyrian weaving, and 


the art was advance of 


he asserted that the Assyrians had looms 
driven by compressed air, and actually used 
the fork and which constitutes the 
self-stopping action of modern looms, and 


which, though mentioned in his book, pub- 


grate, 


Fig. 8. 
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quarter's of an hour’s time, 600 Ibs. still re- | lished in 1842, was not ifttroduced into Lan- 


mained. The revolutions per minute were 
110, and the total number of revolutions was 
4,730, which, 
ning on aroad would have been equal to 


if the engine had been run- 
over seven miles traversed, 


THE IRONWORKERS OF 
The following, according to the Universal 


ENGLAND, 


Engineer, is a classified list of the working 
population engaged in the various branches 
of the British iron manufacture: Hands em 
ployed in connection with blast furnaces or 
iron works, 140,000; hands engaged in the 
manufacture of steel, 5,500; founders, 88,690; 
nail makers, 23,000; locksmiths, 7,154; cut- 
and 39,000 ; 
169,000; hands employed in iron shipbuild 
ing, 48,000 ; workmen engaged in various 
trades, 28,000. It thus that the 
number of people engaged in the iron trade 
amounts to about 570,000. This is somewhat 
greater than that of the mining population, 
which comprises 535,000 persons, and rather 
less than the total number engaged in the 
cotton manufacture, which employs 600,000 
hands. These chief industries of 
Great Britain thus give employment to up- 
wards of 1,700,000 persons. 


lers blacksmiths, mechanics, 


appears 


three 


‘“ WEAVING IN THE OLDEN TIME.” 
An interesting lecture with this title was 
given in Blackburn, by Mr. Roger Light 
bown, says the Zertile Manufacturer, to an 


The 
lecture was illustrated by models and draw- 
ings of various constructions of handlooms, 


cashire until two or three years later. 


the more primitive of. which were made af- 
ter the style pictured in the only illustra- 
tions of Egyptian weaving which have been 
handed down to us. 

THE WORLD'S STEEL PRODUCTION, 

The London 7¢mes says that the total ca- 
pacity of the steel mills at the present time 
throughout the world is estimated at about 
3,000,000 tons for the year’s production. In 
the United Kingdom there are 120 Bessemer 
of which there are 80 at 
work, and the annual yield from these is esti- 
The 
50,000 tons, 
the next largest producer being Germany, 


converters built, 


ae 


755,000 to 800,000 tons. 


~ 


American make is estimated at 7 


mated at from 


which is considered by many to be capable 
of the greatest expansion among all the steel- 
making countries,. Less than two years ago 
there were 25 converters in Prussia working 
out of the 50 built, and turning out 375,000 
tons, which was increased by the works in 
Saxony and the Palatinate to 400,000; and 
since the revival of trade fresh converters 
have been put into operation. The estimate 
of the French steel manufacture is about 
275,000 tons; that of Belgium, 150,000; of 
Austria, with 32 converters, 250,000; and of 
Sweden and Russia, 150,000. Looking at the 
probable extension of railways for the next 
12 months it is difficult to see how all this 
large output of steel rails is to be utilized. 
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In view of present developments, this 


would seem to be a good time to engage in 
This will mean 
an increased demand for paper-making ma- 
chinery and appliances. 


the paper-making business 





Protection Against Steam Boiler Acci- 
dents. 


We have repeatedly called attention in 
these columns to the unwise policy so often 
pursued by owners of steam boilers in en- 
gaging cheap and unreliable engineers to 
manage their steam apparatus. The amount 
saved in wages is likely to be lost ten times 
over in mismanagement, besides increased 
liability to accidents. There is, however, 
another phase of the question which demands 
attention, in behalf of competent and reli- 
able engineers, who are often constrained to 
keep silence when they see plainly that dan- 
ger exists, and can be obviated by an extra 
expense for new apparatus or for repairs. 
The extreme parsimony of some steam boiler 
owners frowns upon sny recommendations 
from a capable engineer that involve extra 
expenditure, and the latter, fearing the loss 
of his situation, often keeps silence when 
impending danger would prompt him to give 
timely warning. 

Careful periodical inspection of steam boil- 
ers by experts under authority of law, as well 
as the strict examining and licensing of en- 
gineers would, undoubtedly, afford a meas- 
ure of security against the 
use and management of steam machinery, 
either on the part of the owner or the per- 
son in immediate charge. In the enactment 
and enforcement of laws governing the use 
of steam boilers many serious mistakes have 
been made, resulting either in a repeal or en- 
tire neglect of the existence of such laws. 
But so long as the desirability of efficient 
laws regulating the employment of stationary 
steam machinery is recognized in every lo- 
cality where boilers are numerous, the most 


carelessness in 


earnest efforts of leading mechanical engi 
neers should be directed towards their proper 
enactment. 

It should, however, be borne in mind that 
no statute for the purpose of binding steam 
users will work satisfactorily unless its pro- 
visions are approved by at least a majority of 
the persons it is designed to affect. The over- 
looking of this fact has been the cause of 
failure of most of statutes for the regulation 
of boiler owners and managers. It would be 
idle to assume that there are any insurmount- 
able obstacles to the enforcement of whole- 
some laws against the employment of unsafe 
steam apparatus and unqualified engineers. 
Popular attention should be directed to this 
object by the technical press. 5 

The U. 8. Government regulations for 
marine boilers, engines and engineers are 
universally recognized as a safeguard against 
accidents that could not well be dispensed 
with even though an occasional official neglect 
of duty is exposed. State or municipal regu- 
lations covering stationary steam apparatus 
could be made to work fully as well if not 
better. 

The collection of accurate statistics of 
casualties, losses on property and insurance, 
is almost impossible, but approximate data is 
often gathered which is of the greatest inter- 
est to the public at large. A correspondent 
of the Chicago Inter-Ocean, sends to that 
journal the following steam boiler statistics 
for 1879: 


Number of explosions............ 627 
Number of persons instantly killed 794 
Number of persons injured....... 2,094 
Os REE | RR $6,373,235 
Insurance (known of)............ 2,587,000 


In sending this compilation to that paper, 
the compiler says: ‘‘As a rule, steam boilers 
are inspected by men sent out by the under- 
writers, if by no one else, I have come to the 
conclusion that the fault is not so much with 
the boilers as with those in charge of them. 
I see your paper recommends government 
control and examination of locomotive en- 
gineers so that none but competent men, and 
men of good habits, shall be employed as en- 
gineers on the railroads of the country. This 
is an excellent suggestion. I would also sug- 
gest that some system of inspection, city or 
State, be adopted in regard to stationary en- 
gineers. Every man employed in such a 
position ought to be compelled to show a 
certificate from some city or State board that 
he is competent and of sober habits. The 
State of Illinois and every other State ought 
to have a board for the examination of en- 
gineers. Certainly the matter is of sufficient 
importance to warrant such a board.” 

It is also stated, in the same issue of the 


Inter -Ocean, from which we extract the 
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above, that ‘‘most of the engines in the 
business and office blocks in the city(Chicago), 
are in charge of old, feeble men, or mere 
boys, and there are actually cases where 
women do the work. In some places, too, 
the engineer does not put in his whole time 
about the engine and boiler, but is called 
out by the foreman every now and then to 
do other work, and the engine and boiler have 
to take care of themselves for long periods.” 
Precisely the same condition of affairs, as 
above described, exists in the city of New 
York. and that there are not more disastrous 
boiler explosions is not owing to the precau- 
tions taken to prevent them, but rather to 
good fortune. 

Both insurance companies and the public 
at large should unite in demanding action by 
State and city authorities. 





Std 
Co-Operation Among Engineers. 


It may be of interest, in view of the com- 
plete organization of the new American 
Society of Mechanical Engineers, which is 
to take place April 7th next, at the Stevens 
Institute, Hoboken, to recall an important 
service which that body may hold itself in 
readiness to perform for every mechanical 
engineer on its list of membership. 

Every sensible person recognizes the value 
of making provision in good times for the 
evil day, which, sooner or later, is liable to 
come to every man. The man who buys his 
umbrella on a clear day is the only wise man. 
The man who never thinks of buying um- 
brella or waterproof till the rain pours down 
in bucketfuls, is either a very careless or a 
very unwise man. The engineer, however 
prosperously or permanently placed, who 
leaves the possibility of future contingencies 
wholly out of his calculations, may live to 
regret his shortsightedness. 


Actuated by such considerations, the 
American Institute of Mining Engineers 


have set an example which the Mechanical 
Engineers may follow with profit: 

The Secretary of the Institute was author- 
ized by the Council at the Montreal meeting, 
September, 1879, to act as employment-agent 
for members and associates of the Institute. 
Those wishing to obtain employment may 
send their names to the Secretary, stating the 
kind of position desired and giving a brief 
account of previous experience. Any one 
wishing the services of a mining engineer, 
metallurgist, geologist, chemist, etc., may 
apply to the Secretary, who will send him 
the names on the lists corresponding to the 
position which it is desired to fill. It must 
be understood that the Secretary’s functions 
are purely formal, and that no indorsement or 
recommendation is implied when names are 
communicated to employers. The fitness for 
a position must be subsequently ascertained 
from the applicant himself. There are no 
fees or charges connected with this service. 

The wide field covered by the new Society 
of Mechanical Engineers, and the wide range 
which its membership is likely to take, in- 
cluding practical manufacturers in every 
branch of master mechanics of 
railways, and chief engineers of steamship 


business, 


lines, as well as designing and consulting 
engineers, mining and civil, military and 
trustees of 
technical schools (and many other influential 
and valuable members, whose exact status 
cannot be easily defined in general terms), 
would tend render such a feature in its 
organization especially valuable. It would, 
in effect, be an énsurance clause, applying to 
employment, instead of life or property. 


naval engineers, teachers and 


to 


te 


Eccentricities of Employers. 
Much has been said in reference to the 
extreme views which are often taken by me- 
chanics generally, but there are certain events 
which occur in practice, concerning which 
very little has been said. There are, usually, 
in most shops, a certain few mechanics who 
enjoy the sympathy and smiles of the pro- 
prietors. They are, perhaps, very fair work- 
men, but more frequently are unable to do a 
piece of fine work, and possess few, if any, 
qualifications to entitle them to the approba 
tion of their employers. Another class of 
mechanics may be found in the same shop 
who are thorough gentlemen; ¢.¢., they are 
strictly moral in their habits and deport- 
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ment, are always punctually at their work, 
and circulate in good society. 

These men can generally doany respectable 
job that is required. In the evening, after 
the duties of the day are over, these men may 
be found either at their homes reading some 
useful publications or studying up matter 
which pertains to their business. If the even- 
ing is spent away from home, it is at some 
lecture, place of amusement or in other asso- 
ciations which have a tendency to elevate men 
to a higher standing in the community. 

When pay day comes one or more of the 
class of men first referred to, will ‘‘take a 
day or two off,” at the expiration of which 
time they come back, and are summoned to 
the office. When asked to give an account of 
themselves, one states that he has been ‘‘very 
sick,” while another has buried an ‘‘ uncle ” 
or an ‘‘aunt.” The latter must belong to the 
familyof ‘‘Smith” otherwise he would not bave 
enough relations to furnish him with a funeral 
every pay-day: The cmployers look gravely 
on at this mock trial, and after it is finished 
express their sympathy for the unfortunate 
men, who are then allowed to go to work. 
In one instance these transactions were so 
often repeated that the employer used to 
accost a certain man upon his return to the 
shop with these words; ‘‘ Well, Sam, you 
were pretty sick this time, were you not?” 
while ‘‘Sam,” looking very grave, says: 
‘“ Yes, I came very near going this time.” 
To the other he will say: ‘‘ Well, Joe, are 
not all your relations buried yet?” or ‘‘ whom 
are you going to bury next?” While this 
farce is being played between the employer 
and these workmen, the steady and reliable 
man sometimes desires permission to use a 
day for urgent business and is met either with 
a flat refusal, or if the privilege is allowed it 
is with some comments which have the effect 
of injuring the feelings of the man, and to 
-ause him to feel very uncomfortable. 

If the improvident workman wishes a few 
dollars before pay-day to ‘‘ buy a new coat” 
(an expression which is well understood) the 
employer often hands out the money at once 
with the admonition, ‘‘ don’t spend this for 
whiskey.” If our respectable friend sees a 
chance to buy any article at a bargain and 
wants a few dollars in advance he is fre- 
quently met in a very different spirit from 
the other man. The improvident man some- 
times gets the best wages paid in the shcp, 
and when our intelligent workman wants his 
wages advanced to the same amount he may 
be told that it can’t be done, as the former is 
an old hand, which is the only reason for his 
receiving better pay, while the employer ad- 
mits that the latter does more and better 
work. 


Some employers are so peculiar in this 
direction that they will allow the best 


workman to leave the shop, because they 
think it bad policy to pay him the same 
wages as the older hands. 

An employer, if he understands his own 
interest and desires to secure the 
sults, will respect and favor a workman 
according to his qualifications. If he is a 
new hand and proves worthy he should _be 
paid according to his value. 

It is best to pay workmen only on pay- 
day. A poor and unsteady workman is ex- 
travagant at any price and will be a con- 
stant damage to a concern. The judicious 
employer engages only respectable persons, 
and treats them as men and realizes the 
benefits to be derived from this in 
numerous ways. 


best re- 


course 


- ° _ 


The New England Manufacturers’ and 
Mechanics’ Institute, 


We called attention to this organization 
last summer, taking occasion to commend 
its purpose, which is to hold a fair or exhi- 
bition every Autumn at which the various 
industries of New England shall be repre- 
sented, any profits arising therefrom being 
devoted to the interests of industrial educa- 
tion. The gentlemen interested in this 
movement are prominent men, and the pro- 
gress thus far made towards its organization 
indicates complete success. Subscriptions 
to the amount of $50,000 have thus far been 














Apri 10, 1880. | 


taken. Shares are $25 par value, and sub- 
scribers are limited to four shares. Parties 
desiring to become stockholders may obtain 
further information of R. C. Graves, 29 
Oliver street, Boston. 
——_—__ > oe —__—__ 
A Trade Union Demolished. 


Our readers will bear witness that the 
AMERICAN MACHINIST has always taken 
strong grounds against the operation of 
trades unions designed to establish certain 
uniform rates of wages among workmen. It 
matters little whether these unions are com- 
posed of employers or workmen, the princi- 
ple is the same. The men employed in piano 
making in New York city have, for some 
time, maintained a union which the manu- 
factures declared inimical to their business. 
In order, as the latter asserted, to break up 
their employes union, they themselves formed 
a@ union to enforce a certain control over the 
necessities of their men. The first move- 
ment of the new association was to give 
notice of a general lock-out of their work- 
men, until those on strike in one particular 
piano factory should return to work upon 
any terms the proprietors chose to demand. 
Here they made a huge mistake. It was 
an open declaration of a general war upon 


employes. In less than ten days from the 
beginning of the lock-out, one ‘black 
sheep” after another appeared in the manu- 


facturers’ fold, until the whole union went; 


to pieces ingloriously. The workmen were 
taken back upon the terms they had con- 
tended for, many of them at increased 
wages. 

The moral is obvious: 
bad for workmen, they 
manufacturers. 


If trade unions are 
are also bad for 


— >_> 


Railway Cars for Summer Travel. 


The scope of the mechanical engineering art 
is so wide that few of us realize the extent of 
our dependence upon it in our pleasure-seek- 
ing as well as business uses. The able en- 
gineer, Mr. Herman T. C. Kraus, of 34 
Park Row, New York, to whom our readers 
have been indebted for a number of excel- 
lent articles (one appearing in the present 
issue) has illustrated the versatile nature of 
the engineer’s art, in the design of a new 
‘Summer Car” for railway use during the 
heated term which is approaching. It 
admirably adapted, not only for transit to 
and from such summer resorts Coney 
Island and Long Branch, but also for eleva- 
ted railways and suburban travel. 

The body of the car is 40 feet long by 813 
feet wide, outside measurement. There are 
56 side seats, as in any other car of the same 
size; there are in addition 10 double seats in 
the center of the car, making 76 seats in all. 
There are 26 windows, witha clear opening 
of 33x36 inches. Behind the seat is attached 
a device, by means of which the window 
sash is balanced at any desired height, with- 
out being affected by the movements of the 
car, 

The doors are in two equal parts or sec- 
tions, the total opening of door being 40” wide 
and 61g feet high. By an ingenious but 
simple device, moving either half of the 
door causes both halves to slide into the 
casing. Care has been taken in the design 
to secure without trouble free access to each 
of these devices. The double seats in the 
center of the car are made to fold automat- 
ically when not occupied. The window 
sashes are merely a shutter (or shade) with a 
single glass, 12x12’, in the center. The 
body of the car is intended to be painted 
white or some suitable color on the outside. 
Letters 24” high, representing the name of the 
railroad, may run the whole length of the 
ear, if desired, under the windows. These 
letters should be gold, nicely shaded, and 
surrounded by leaves and ornaments, to 
render the outside appearance of the car 
pleasing to the eye-of the pleasure-seeking 
public. No well-regulated user of railway 
ears can afford slight 


is 


as 


to 


which a neat and tasteful exterior afford in | 
making their passengers believe that they | 
are having a good time. 
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Cars built after this design are now In 
process of construction for one of the lines 
running to Coney Island, enabling an appre- 
ciative public to enjoy their benefits through- 
out the coming summer. 

—- ee —— 

The drawing of 100 H.P. engine bed in our 
issue of March 27th should have been marked, 
‘‘Scale 34’ = one foot” instead of 114” 
one foot. 

- - 


LITERARY NOTES. 


GRIMSHAW ON SAWS. History, Development and 
Action; Classification and Comparison ; Manufac- 
ture, Care, and Use, of Saws of all Kinds. yee 
Cloth. Over 180 Illustrations. $2.50. By Robert 
Grimshaw. Published by Claxton, & 
Haffelfinger, Philadelphia. 


Remsen 


This very handsomely bound, and _ pro- 
fusely illustrated volume is written in pleas- 
ing style, and contains much valuable infor- 
mation upon an important, but hitherto neg- 
lected subject. The book relates to the use 
ot every kind of saw, and deserves careful 
perusal and filing for reference. Informa- 
tion is contained in the appendices (which 
occupy over 50 of the 160 pages) which will 
be especially useful to many readers. It is 
copiously a we and contains a complete 
list of all U. S. Patents on Saws from 1790 to 
1880. Wecan commend this book heartily. 


The Railway Age Monthly and Railway 
Service Magazine isa new and valuable ad- 
dition to railway literature, which commenced 
publication with the year 1880. Every 
number contains at least 64 pages of the 
usual magazine size, well printed and 
illustrated.” The numerous railroad em- 
ployes, for whom it is especially designed, 
will be able to derive much instruction and 
entertainment from the perusal of this ex- 
cellent periodical. Subscription $1.50 a year 
Address the Railway Age, Chicago, III. 





Business Specials. 


40 cts. a line for each insertion under this head. 





MacKenzie Patent Cupola and Blower. The best 
apparatus for melting iron, and with water bosh for 
smelting lead and silver and copper ores. Send for 
pamphlet. Smith & Sayre Mf’g Co., 21 Courtlandt 
Street, New York. 

Lyman’s Gear Chart, eight illustrations. How to 
lay out Odontograph teeth, with Gear tables, &c, 
Price, 50c. Edward Lyman, C.E., New Haven, Conn. 
celebrated 


For Schaffer & Budenberg’s Steam, 


Pressure, Hydraulic and Vacuum Gauges, Engine 
Counters, Pyrometers, Thermometers, Reducing 


Valves, Superior Crystal Gauge Glasses, etc., address 
W. Heuermann, 40 John Street, New York. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch, Watch Case, 
and Clock making Machinery. 

Adjustable Incline Presses. Stiles & Parker Press 
Co., Middletown, Conn. 

To Manufacturers and others: We are prepared to 
build all kindsof machinery. Patent Articles a Special- 
ty. Correspondence Invited. Mather & Newitt, Prac- 
tical Machiniste, Leominster, Mass. 

Open Back Presses, Stiles & Parker Press Co., 
Middletown, Conn. 

James W. See, Consulting Engineer, Hamilton, Ohio, 

Price re- 
uF. 

For bottom prices on Brass Castings, and Catalogue, 
address H. B. Morris, Ithaca, N. Y. Models and ma- 
chinery to order. 


Send for list of Paterson’s Patent Forge. 


duced. Forge Company, Brooklyn, E. D., 


See Standard Turbine advertisement in late number. 

Norris & Rutter, Mechanical Draughtsmen and Pat- 
ent Solicitors, 424 Walnut Street, Philadelphia. 

A new automatic valve gear for steam engines com- 
plete. Address, Ed. F. Williams, P, O. Box 148, Lead- 
ville, Colorado, 

Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN MACHINIST, Sept. 13 and 
20 issues. Send for circular to Wm. Main, 65 Henry 
Street, Brooklyn, N, Y. 

Car Builders’ Dictionary. Now ready. Assigns 





names to kinds and parts of railroad cars, identifying 
each, 800 engravings, and 490 pages. Price, postage 
prepaid, $2. Ten copies to one address, $17.50. Pub- 
lished by the Railroad Gazette, 13 Broadway, New York. 


W. I. Odell, 


Engines Indicated—Power Measured. 
Box 274, Yonkers, N. Y. 
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Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., 
| righted 1879. Only work of the kind extant; 240 
| pages. Price $3. Address, D. Appleton & Co, New 
| York, or the author, Manchester, N. H. 





copy- | 


To Manufacturers.—We are prepared to furnish 
Recipes and Information on all Industrial Processes. 
Address Park Benjamin’s Scientific Expert Office, 
37 Park Row, New York. 2 

John Fieh, M. E., Room 23, 8 & 10 Pine Street, New 
York. Special attention given to Designing and 
Superintending the Construction of Improved Ma- 
chinery. Hoisting Engines, Air Compressors, and 
Pneumatic Motors a Specialty. Working Drawings 
and Plans, Specifications and Estimates furnished. 

Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 





e 
Questions antl Answers. 
Under this head we propose to answer ques- 
tions sent us, pertaining to our specwalty, 


correctly and according to common sense 
methods. 


What is 
Se 


(1) J. F., Burlington, 
the rule by which to 
transmitted by a shaft? 


Vt., asks: 
ascertain the 

The device that I wish 
to make use of is the application of a plain 
weighted lever of wood, which is attached to 
the shaft by a wooden clamp. I believe the appara- 
tus is called a lever dynamometer. A.—Multiply the 
length of the lever in feet (that is from the center of 
the shaft to the center of the weight), by the number 
of revolutions of the shaft per minute, and that pro- 
duct by the weight applied at the end of the lever in 
pounds, including the weight of the scale (we take it 
for granted that the customary scale is used toindicate 
the weight applied), and finally by the decimal 0001904 
which will give the H P required. Let L=length ot 
lever in feet, and N=number of revolutions of shaft 
per minute, and W=weight applied to the lever in 
pounds, including the weight of the scale, then the 
actual H P will be .0001904x Wx LXN. 


(2) J. R., Brooklyn, N. Y., writes: 1. I 
am an apprentice at the machinist trade and would 
like to advance myself. I would like to get some good 
book on running steam-engines. What book would 
you recommend? A.—The Hand-Book of Land and 
Marine Engines, by Stephen Roper, is the best prac- 
“ee work that we have seen for young machinists. 

. Do you think chewing tobacco is bad for an appren- 
tice? Which is the worst, chewing or smoking? I 
have been doing both, and contemplate giving up one or 
both, just as yousay. What are the effects of tobacco? 
A.—We answer emphatically, both in all cases. Itis 
difficult to decide in reference to health as to which is 
the worst, viz., chewing or smoking, for they are both 
bad enough. The use of tobacco seriously interferes 
with the action of the heart, and it is stated by physi- 
cians that a large portion of the cases of heart disease 
are traceable directly to the use of tobacco. It poisons 
the whole system, and absorbs too much loose change. 
We advise you to give up both chewing and smoking 
if you wish to have a clear and healthy brain, and to 
spend the money tobacco would cost for good and 
useful books and papers. 


(3) J. P. L., Birmingham, Conn., asks : 
Will you please tell me a rule that will give me the 
horse-power of the teeth on any sized wheel? A.— 
Multiply the pressure at the pitch-line by its velocity 
in feet per minute, and divide the product by 33,000. 
Example: The pressure of a certain wheel at the pitch- 
line is 4886 lbs., the velocity is 6.06 feet per second, 
4886 < 6.06, x 62 

59.16 

33,000 

horse power. 2, How can I find the horse power of a 
belt? A.—The rule in general use says that a belt 1” 
wide and running at a velocity of 1000 feet per minute 
is equivalent to a H.P., but this is only an approxima- 
tion. Samuel Webber, who has been engaged for a 
number of years past in measuring power, says that 
the following rule, which was given him many years 
since by an experienced mechanic, is perfectly reliable: 
Ordinary leather belting one inch wide, having a vel- 
ocity of 600 feet per minate will transmit one horse- 
power. E3 A belt 12// wide has a velocity of 2400 
2400 
600 


actual 


then the formula would be thus 


xample: 


feet per minute: required the H.P, 4x12=48 H.P. 


For full description of belting, see Trans- 
mission of Motion in the AMERICAN MACHINIST for 
March, 1878, by Chas. E, Emery, C. E. 

(4) C. F. D., Galveston, Texas, asks: What 
is the rule for making open end wrenches, to withstand 
the power applied to wrench when using? A.—We 
are not aware of the existence of any rule that will 
answer your query. There are many conditions which 
would have to be considered in order to get at a | 
definite result. 
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In a recent visit to Holyoke, Mass., we 


noticed great activity in the shops of the 


Holyoke Machine Co., building paper-mak- 
ing, and mining machinery, and turbine 


water wheels. They are making a consider- 
able enlargement to their iron foundry, and 
are putting in new tools. All the machinery 
in their extensive shops is of the latest and 
most improved patterns. 


Chicago is to have a new Glucose factory, 
a company being organized to build it with 
a paid up capital of $650,000. Of this 
amount Mattheison & Weichers, sugar refin- 
ers, invest over one-half, and Cyrus H. 
McCormick $75,000. The capacity per day 
is to be 20,000 bushels of corn. A bushel of 
corn costing 40 cents produces 30 lbs. of grape 
sugar or three gallons of syrup. 
sells in quantities at 


The sugar 
34 or 4 cents a pound, 
and the syrup from 35 to 40 cents a gallon. 


Marlboro’, Mass., a town of about 10,000 
inhabitants, is talking of constructing water 
works. 

It is the intention of the Allen Car Wheel 
Co., to establish a manufactory in Chicago, 
but the location at present, if known, has 
not been made pubiic. 


A large tract of ground in Chicago, has 
been recently sold to some Philadelphia 


parties, who intend to erect extensive steel 
works thereon. 


The machine shops of Stokes & Parrish, 
Philadelphia, are to be extended, their present 
capacity being unequal to the demand for 
their work. 


The Secretary of State, of Illinois, has 
just issued licenses to organize the following 


proposed corporations: Austin Rotary Plow 


Co., Chicago; capital, rns 000; corporators, 
John Austin, J. J. Hall, 8. Park Coon, H. H. 
Armstead; the C hihi Sugar Co.; capital, 


$150,000; corporators, 
Albert Ellis, George W. 


Mass. , in want of a water 
supply, and is considering the sources of sup- 
ply, cost of introduction, and probable in- 
come, 
The 
Works, 
Fulton Street, 


J. 


John E. ee 
Colhan. 


Gloucester, is 


W. H. Rogers, Jr., Clock and Model 

which were formerly located at 96 
N. Y., have removed to 119, 
on the same street. The concern mentioned 
is engaged in the manufacture of many 
kinds of clocks and clock movements for 
special purposes, also models and experi- 
mental machinery. The cutting of very 
small gears is made a specialty, and with 
the facilities in Mr. Rogers’ possession en- 
able him to cut any number of teeth onsmall 
gears of any diameter, such as are usually 
required in the class of machinery referred 
to. 


The American 


Writing Machine Co. are 
fitting up a factory with new tools and ap- 
pliances on 31st Street, near 7th Avenue, 


New York City, which will have a capacity 
to produce 100 type-writing machines a day. 

John Bayliss, 159 East 54th St., New York, 
inventor and manufacturer of an improved 
tuyere and bellows, is to remove and enlarge 
his concern next May, and devote his entire 
time and attention water tuyere 
bellows for smiths’ use, 


to his hot 
and his *f hurricane ” 
his orders having come in so fast as to make 
an increase of facilities necessary. 

T. P. Osborne, a student of Yale College, 
New Haven, is said to have invented a way 


|of bolting flour by the application of elec- 


tricity, which has been patented, and for 
which he has been offered quite a sum of 
money. 

The manufacture of sporting implements, 
on account of the gaining popularity of out- 
door sports,is becoming a flourishing industry 
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we wr’ 

It is stated that the water works question 
at Joliet, Ill., has been about settled, with | 
air prospects of the city having the improve- | 
ment at an early day. 

The town of Gardiner, Mass., is seriously 
agitating the question of constructing water 
works. 

D. Mackintosh & Son, Holyoke, Mass. 


raised the wages of employees ten per 


have 
cent. 





in this country. It is estimated that between 
50,000 and 60,000 sets of croquet, and 200,000 
base-ball bats and 250,000 base balls will be 


| made for this season’s trade by one firm in 


Chicago. 

The capital stock ($50,000) is being sub- 
scribed for a new jute mill to be built at 
New Orleans, La. Bagging for cotton bales 


is to be manufactured. A strong effort is 


| being made to introduce the culture of jute 
| into Louisiana. 
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The street car companies throughout the 
country using ‘‘bobtail cars”’ have hitherto 
paid a royalty for using the money boxes to 
John D. Slawson of New Orleans, who is re- 
ported to have made $1,000,000 by his patents 
on these boxes. But a United States Judge 
in Brooklyn has now decided that the patents 
are void, the device described having been in 
use years before the issuing of the patent. 

Following figures show to what a marked 
extent within recent years iron has super- 
seded wood in the building of ships in Eng- 
land. In 1850, 12,000 tons of iron ships were 
made; in 1860, 64,699 tons; in 1870, 272,000 
tons of iron ships against 100,000 tons of 
wood; in 1878, 400,000 tons of iron ships, 
and scarcely any wooden ships, were con- 
structed. 

Over 43 per cent. of the woolen machinery 
in the United States stands in New, England. 
Massachusetts contains 1,418 sets of woolen 
machinery, Connecticut 669, New Hampshire 
505, Rhode Island 469, Maine 331, and Ver- 
mont 175. The whole number of set8 in the 
Union equals 8,431. 

The gross earnings of about forty of the 
principal railroads in the United States for 
January of this year were $12,842,163, an in- 
crease of $2,715,092 over January, 1879. 

——_-qp>e—__—_ 

Machinists’ and Engineers’ Supplies. 





New York, March 25, 1880. 


The supply market this week continues rather quiet, 
which may be accounted for by the fact that for the 
past two months things have been booming. Now, 
since goods are a little easier to obtain, dealers are not 
so anxious to secure a stock, as prices are expected to 
decline a little. 

The prices of rubber goods, such as packing, hose 
and belting, remain unchanged with a steady demand. 


Leather belting, although unchanged in price, is 
stiffening. 

The demand for brass and copper goods continues, 
and the manufacturers still have orders for several 
months ahead. 


The manufacturers of machine screws are now able 
to supply the demand. 


Orders for steel-forged goods are now filled without 
difficulty. 

Drop forgings of lathe dogs and wrenches are ob- 
tained with difficulty, likewise taps and dies, as the 
demand continues and the manufacturers are still 
behind. 


The best cop waste is advancing slightly, and con- 
tinues scarce. This is caused by the successful at- 
tempts of the manufacturers to prevent the formation 
of waste in the manufacture of cloth. 


By mistake in the advertisement of the Peerless 
Damper Regulator, the price was made to read $38.50, 


where it should be $75.00, 


The American Steam Gauge Co., 36 Chardon street, 
Boston, Mass.,, have just issued a new illustrated 
pamphlet containing 16 pages. 

This pamphlet explains the Thompson Indicator, 
Amsler’s Polar Planimeter, and the Pantograph. Ex- 
tracts from Chordal’s Letters, which appeared in the 
AMERICAN Macainist of Dec, 20th and 27th, 1879, de- 
scribing each of these instruments are re-published in 

ull. 





> 
Metal Review. 


LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of March 
25, 1880: 

Metals, generally, very quict; the volume of business 
small. Pig Tin has declined in London to £85, and 
in Singapore, to $294 ; this Market entirely nominal 3 
Spot, Banca Tin, 24c.; Malacca & Straits, 2114 to %c.; 
Billiton, Australian and English Refined, 21c.; ‘* Lamb 
& Flag,’’2ic. Pig Lead, since our last, declined ‘fc. 
per lb., but has recovered in part, and now quoted 
5c.; Antimony, Cookson, extremly scarce, 24c. and 
up; other brands, 19 to 20c.; Spelter, 63{c. ; Domestic 
and Silesian Ingot Copper, 23c., Nickel, $1.25. No. 1 
Solder, 12c.; ‘*Half-and-half,” l4c. 
<-> 


Iron Review. 


New York, March 25, 1880, 
There are few if any indications of a perceptible 
change in the market at present, and it continues in 
favor of buyers. 
The demand is good and the mills are catching up 
with their contracts. 








Pierson & Co., 24 Broadway, N. Y., under date of 
March 25th, 1880, quote prices out of store as follows: 


No. 1, X Pig, $41 per ton; Iron Rails, $68 to $70, 
according to weight; Old Rails $41 to $42; Fish 
Plates, 4c. per Ib.; Railway Spikes, 4%c.; Bolts and 
Nuts, 5%c.; Common Bar Iron, 8 7-10c., basis from 
store; Refined, 4c., basis; Ulster, 5igc., basis; 
Machinery Steel, 7%c.; Best Tool Steel, 13%c.; 
Norway Bar Iron, 6\c.; Norway Sbapes, 6Xc.; Nail 
Rods, 7c.; Sheet Iron, 5c., basis; Angle Iron, 
4 8-10c.; Tee Iron, 4 8-10c; Band Iron, 4 7-10c.; Hoop 
Iron, 4 8-10c., and up according to size; Horse Shoe 
Iron, 4 7-10c.; Hot Polished Shafting in lengths, 2 ft. 


and longer, 9 to 10%%c., according to size; Small Blac. 
Rivets, 30% oft in papers, 10% off in bulk. 

Boiler-makers supplies: Flange, 63c.;C. H. No.1 
Shell, 534c., C. No. 1, 43gc.; Sheets, 43,c. basis; Boiler 
Tubes, 5 and 5% discount. 


WANTED. 


Two first-class machinists, who have run a job on all 
kinds of machine tools, one a planerand one a general 
workman, would like to take a large job together. None 
need answer, unless willing to pay the highest price for 
good men. Reference furnished for character and abil- 
ity, if required. T. B. Box 80, Worcester, Mass, 

Wanted to correspond with parties in need of a first 
class mechanic and draughtsman, who can design and 
construct modern steam power, mill work and special 
tools. Could act as foreman in machine shop and set 
up work in case of emergency. Address J. S., care 
American Machinist, 96 Fulton St., New York. 


MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 


Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 
CLARK’S FUEL: 


Its Combustion and Economy, 


Recent practice in the Combustion and Economy of 
Fuel: Coal, Coke, Wood, Peat, Petroleum, etc. 
_12mo. Cloth. 1879. Price, $1.50. 
Copies sent by mail, post-paid, on receipt of price. 
D. VAN NOSTRAND, 
23 Murray and 27 Warren Sts., New York. 















COE SE La 


Laoine ah Planets 


Ready for delivery in from 4 to 8 weeks, Sixty 
lathes from 13 to 20 in. swing. Five Iron Planers, 
24 in.x 6 ft. These are all NEW TOOLS 
with LATEST IMPROVEMENTS 
built to our order at the very best New England 


shops. 





Send for prices, &c., to 


HILL, CLARKE & CO. 
36 & 38 Oliver St., Boston, Mass. 


The Workshop Companion. 


A handy and useful Gesichery of practical informa- 
tion for Engineers, Machinists, Draughts- 
men and Mechanics, containing useful and 
reliable recipes, rules, processes, methods, i 
hints, &c. NO medical or cookery recipes. 164 pages. 
This book will be sent, post-paid, on receipt of Twelve 


3-cent postage stam, 
—, ze EMBERTON, 
249 Duffield St., Brooklyn, N. Y. 














Std Gr ede do asa 


Cincinnati 
Industrial 
Exposition 


THE EIGHTH EXHIBITION OF 


ART: INDUSTRY 


Will open September 8, 
and close October 9, 1880. 
IN THE 


GRAND PERMANENT BUILDINGS, 


IT'S REPUTATION IS NATIONAL. 


Exhibitors from 24 States last year, 
Its honorable record is world-wide, and its manage- 
ment is guaranteed by a popular public subscription, 
and iv held under the joint auspices of the Chame- 
ber of Commerce, Hoard of Trade, and 
Ohio Mechanics’ Institute, who have 80 
satisfactorily conducted these Expositions since 2870, 
No Stockholders! No Dividends! 
No Private tnterests 10 Subserve! 
No Charge for Space or Steam Power! 
Full Premium Lists will be ready May 1. 


1880] [£880 





HUGH McCOLLUM, Secretary. 


AMERICAN MACHINIST. 























































Brainard Milling Machine Go. 
Universal Milling Machines a specialty. 


© SIX SIZES. 


Weight 600 
4000 Lbs. 


.. COLD MEDAL 















to 


awarded at last 
Mechanical Exhi- 
bition in Boston for greatly 
‘advanced improvements” 
workman- 


band ‘perfect 





ship.” 
See new illus 
=H trated Cata- 
<r ees logue. 
WORKS AT HYDE PARK. MASS., U.S.A. 


Office, 36 OLIVER ST., Cor. Franklin, 


BOSTON. % 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; ix weil located in relation to Coal 
and Iron, also very accessible to market. Address 


EX. P. BULLARD, 
{4 Dey Street, New York. 


Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 
116 Falton Street, New York. 
Fully priced and illustrated Catalogues. 


CHARLES G. LUNDELL, . 


No. 7 Exchange Place 


















BOSTON, 


MASS. 


REPRESENTING 


EKMAN & (0. 


GOTHENBURG, 


SWEDEN. 


Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 

Vacuum Pumps & Condensers, 


GENERAL MACHINERY, 
Steam Engines. 








Capacity to bore Cylinders 110 Inches Diameter, and 
turn Fly Wheels of 24 feet. 


THE NORWALK TROM WORKS OO, 


South Norwalk, Conn. 








POOLES HUNT, Bacrione 


MANUFACTURERS OF 


THE POOLE & HUNT LEFFEL TURBINE 


WATER W 





MACHINE MOULDED 


MILL CEARINC, 


SHATFTING, PULLEYS AND HANGERS, 
STEAM ENGINES AND BOILERS: 
MIXERS FOR FERTILIZERS AND CHEMICALS. 
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PATENT “ECONOMIC” 
FEED WATER HEATER, 
«: cae The Most Efficient, 


Cheapest, 





Easiest to Clean. 


No Back Pressure, 
Tubes Screwed in 
And Free to Expand, 





No Grease in Boiler, 
Water Purified, and 
Pumped whilst cold. 

MOST DURABLE. 
































For Illustrated Circular, Par- 
ticulars and Prices, apply to 


Hampden Foundry & Machine Company, 
BOSTON, MASS. 





aS 


ITCHISON & DOOLITTLE SOLE MANUFA 
STEAM FLUE CLEANER 


A&B SECTION VIEW CIRCULARS ON APPLICATION 
WOOD& DRAKE 7iRurcersSTNY Acts roRNYAN 1 





IMPROVED PATTERN. 


Fall Nickel Plated, Malleable Iron. 
HANDY AND USEFUL. Price, 60 cts. 


MACHINISTS’ TAP WRENCH. 





Length, 3in. Handle, 34in. Diam. of Shell, 
%in. Full Nickel Plate. Four Steel Jaws. 
Will hold from nothing to full 3-16inch. End 
of Shank is centered and can be used in a 
lathe. Price, $1.00. 


All tools warranted. Prices stated include 
postage. 





Send stamp for Catalogue. 






Rey eee Sie NS \ 


No. 40 Broadway, New York. 





THE 


Rollstone Machine Co, 


Fitcupure, Mass, 
Manufacture sixty differ- 
ent machines, embracing 
all varieties of 

Wood Working Machinery. 
Send for circulars of an 
special machines wanted. 

We also carry a large 
stock of Second-Hand Ma- 
chinery. Send for Cata- 
logue. 








IMPORTANT ANNOUNCEMENT 


To Dealers in and Manufacturers of Steam Engines, 
Pumps, Pipes, Packing, Gauges, Traps, Valves, Grate 
Bars, &c., &c. Boiler Makers, Belting Manufactur- 
ers, Lubricating and Machinery Oil Cos. Also, 
Large Dealers in Steam Coals, and Machinery Sup- 
ply Houses generally. 

We shall issue about April 10, 1880, a 


DIRECTORY 


MANUFACTORIES, 
BOILER OWNERS, 


And Steam Users 


IN THE 


NEW ENGLAND STATES, 


which will contain name and address of owners, and 
number of boilers in each establishment where steam 
power is used for manufacturing and other purposes. 

Business men having occasion to sell goods to this 
class of trade, will appreciate its true value as a medi- 
um for canvassing, advertising by circular and for ref- 
erence. 

Correspondence solicited and advertising rates fur- 
nished. Address the 


J.N. MILLS PUBLISHINC CO. 
165 Broadway, New York City. 
No, 10 Pemberton Square, Boston, 


The N. Y. City and Brooklyn Directory of Boiler 
Owners mailed to any address on receipt of price, $3. 


AGENTS WANTED. 








JAMES W. SEE, 


Consulting Engineer, 
HAMILTON, OHIO, 
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NICHOLSON FILE Coda. 


OLE MANUFACTURERS OF 


FILES anno RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and_ Rasps. 
*“*Pouble Ender” Saw Files. File Brushes, File Cards. 
Slim” Saw Files. Surface File Holders. 
**Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bes U.S. A. 


Works: 


‘Seseecamaae MH ga Nag 


Also, 





< STEEL, 


a ATHA 







rn 














cs OF STEEL SPECIALLY ADAPTED ToTH 
I LATHE Toots, CuHisecs,Tars & i. 


A SE WAR AS 


DE 
WE MAKE GRA ANUFACTURE 








BENJ.ATHA. Toon J.ILLINGWORTH. 
_ s..NE Ww “a ERSEY.~_»— 
SOUTH NORWALK, CONNECT 
; — MANCHE STERNH. Co 
Manufacturer of / anal 
’ o Se (Ce 
LeCount’s Vice Clamp, N 
With Steel Screws, hardened the whole length, a S 
spring temper and ball head, so as to clamp an object 7 . 





at any angle without bending the screws, The clamps 
are also steel and of great strength. 


"“e PALMER ~ 









(BOLT FORGING MACHINES, 


POWER HAMMERS, 
Machinists’, Blacksmiths’ Tools, 


PRICES. 
No. 1, opening 1 inch 
“ce 9 e 3 “eé 


t 


“e 


Weight. 


And Wood-Working Machinery 


A SPECIALTY. 


«3 3 
SEND FOR DESCRIPTIVE CIRCULAR. 
r] 


HALLW’S PATENT 


DOUBLE COMPOUND LEVER CUTTING NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
Increased power without a clum- 
sy and expensive increase of 
size. 2d. That the construction 
of the Nipper should be such 
that any damage to the cutting 
jaw or handle, from wear or 
accident, could be repaired. 

All orders should be addressed 





MACHINISTS’ 








Price $1.25. 
Sent by mail for 6 cents 
additional, 

Every pair warranted, 





SUPPLIES. 


PETER A, FRASSE & CO., Sole Agents, 95 Fulton Street, New York. 
MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SON, ™ 


MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 
Boiler Makers anp 





Conshohocken, 
PENNA, 





SECTION BACK 





More than 6000 in Use July Ist, 1879. 


The Best STEAM PUMP in America. 


SIMPLE! 1 THE DEANE 55 FOR EVERY 
POSITIVE! POSSIBLE 
DURABLE ! 1 DUTY. 


Send for Illustrated Catalogue and Price List. 


DEANE STEAM PUMP COMPANY, 


Holyoke, Mass., U. S. A. 


N. Y. WAREROOMS, 92 & 94 LIBERTY ST, 
JOHN H. HARRIS, Manager. 


BRADLEY’S CUSHIONED HELVE HAMMER. 


Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial Exhibition, in 1876, 
ven any goods of their class in America or Europe. 
LESS COMPLICATION, 





BRADLEY" Ss 
= A MME 


Being the highest award 

IT HAS MORE GOOD POINTS, 

MORE ADAPTABILITY, LARGER CAPACITY 

DOES MORE AND BETTER WOR TAKES LESS POWER, 
OSTS Lene FOR REPAIRS 


H ANY HAMMER IN Vee, we 
Gausmente as represented Aa em 
Branch Office, 22 to 24 & 26 So. Canal 


Mee tHicago, LL. } BRADLEY & COMPANY, Syracuse, N.Y. 
| BORING AND TURNING MILLS. 


Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very © 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 











































THE 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 


STEEL 
CASTINGS 


NEW YORK SAFETY STEAM POWER CO. 


30 Cortlandt St., New York City. 








FROM 1-4 TO 10,000 LBS. WEIGHT. 
True to pattern, sound and solid, of unequaled strength, toughness and 
durability. "An invaluable substitute for forgings or cast iron requiring 


three- fold strength. 

Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
tives, etc. 15,000 C rank Shafts, and 10,000 Gear Wheels of this Steel 
now runnin sc its supe riority over all other Steel C astings. 

CRANK SH HAF" CROSSHEADS and GEARING Specialties, 

Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
Formerly McHaftie Direct Steel Castings Co. 
Werks, CHESTER, Pa. 407 Library St., PHILADELPHIA, 





SPECIALTY, 
VERTICAL STEAM 
ENGINES. 


OVER 800 IN USE. 
Twenty Different Sizes, 2 to 120 H. P. 
With or without Boilers. 


Many of our Engines have been at 
work for ten yi, giving utmost 
satisfaction, and having cost little or 
nothing for repairs. 


® Rated Power and Surplus Strength, 
Accurate Speed and Smooth Running, 








A large number of these boilers in 
use in the best establishments and in- | 
stitutions, showing Splendid Results | 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








Machinists. | j 


a Freedom from Breakage, 
Reliability, Durability, aud 
General Satisfaction Guaranteed, 





| We are now quoting lower prices than cver before, 


SEND FOR NEW PRICE. LIST. 





































































































Address 


Office, 
P. Oo. Box 2187. 


24 Broadway, N.Y. 


PIERSON & CO. 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


IRON and STEEL of every 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION, 





A. F. Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 








ENGINE LATHE. 
Price, $175.00. 
Swings 11 inches, 5 feet bed. 
Weight, 650 Lbs. 





Hand and Foot Power Lathes 










SLIDE RESTS. 


; : s a> Special Machiner 
~ WB B Eu LY chine Jobb 

FOOT POWER LATHE 

A SPECIALTY. . 

54 Hermon Street 


The Hendey Machine Go, 


Wolecottville, Conn., U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers and Shapers 


24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 


vs . 
and Mi: 


ing. 








& 
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Planers, 34 ft x 16 in. Planers, 24 in. Ama- 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 
and Wire Slitters, Spring Chuck and Com- 


mon Clock Lathes. 


&®~ Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 





SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H. McDOWELL, Engineer of Mines. 


Beckett & McDowell, 


Formerly with Union Iron Works (PRESCOTT, Scort & Co.) of San Francisco, Cal. 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


PUBLISHERS’ NOTICE. 


The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
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Description. 








[Apri 10, 1880 


The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


AND THE 


SWEETLAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


PRICES REDUCED. 








Feb’y 1st, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 10 per cent. 
from the list price of the Sweetland Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


The New Steam Boiler Tube Cleaner, 











MANUFACTURED BY 


WILLIAM COOKE, 6 Courtlandt St., New York, 


Is the simplest, and most effective and economical machine made. 


Betts Machine Co. 


WILMINGTION, DEHLI. 
Have on hand a large lot of 


NEW AND SECOND HAND 


Machine Tools, 


Vortival ant Yacht Lnpine, 


Send for Descriptive Circulars 





E. E. GARVIN & CO, 


Manufacturers of 


Milling Machines, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 
Cutting and 
Milling in all its 
branches. 

















139-143 
The Rowland CENTRE ST, 
Vertical Engine. Cornell’s B’ld’g 
+ NEW YORK. 
LARGE ¢®" Send for il- 
WEARING lu-trated Cata- 


logue. 





SUREFAC ES. 


Simple in Consiraction, 


——_<>— 


JAMES BEGGS & CO. 
New York Agents. 
8 DEY STREET, 
NEW YC RA. 


F.C.& A. E. ROWLAND, Engineers, 
NEW HAVEN, CONNECTICUT. 











=~ of 


0 eee Small Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Catalogue free. 


GoopNrow & WIGHTMAN, 175 Wash’ton St., Boston, Mass. 





column announcement. Drop a postal for circular containing selected list of ‘‘ Practical Articles” by Fifty=- 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Macurnter from time to time. AMERICAN MACHINIST PURLISHING CO., 96 Fulton St... New York 


THE MORSE FEED-WATER HEATER AND PURIFIER. 

















pat tae 








pak oii ree 
diendery - Surber Eng StL. 


Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 


engines. For further particulars, address 
E. L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. F. WANGLER, St. Louis Boiler Works. 








STEAM PUMIPS., 





TALLMAN & MCFADDEN-PHILADELPHIA 





WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


[MPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 300 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,gMortising and Boring 
Machines, Carving apd Dovetail- 
ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal 
WOOD WORKERS. 
Band, Scroll, Ripping and Cut- 
ting-off Saws, Band and Circular 
= Resawing Machines, Spoke and 
Wheel Machinery, Shafting, 
Hangers and Pulleys, etc., etc. Capea in design, 
simple in construction, perfect in workmanship, saves 





HENRY 8. WORTHINGTON, 
239 Broadway, N. Y. 709 Market street, St, Louis, 
83 Water street, Boston. 
THE WORTHINGTON PUMPING ENGINES FOR WATER 


Worxks—Compound, Condensing or Non-Condensing. 
Used in over 100 Water Works Stations. 


Worthington Steam 
Sizes and for all purposes, 
PRICES BELOW THOSE OF ANY OTHER 
STEAM PUMP IN THE MARKET. 
WATER METERS. OIL METERS. 





Pumps ef all 


labor, economizes lumber, and its productions are of 
the highest standard of excellence. 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 


Send for Cir- 
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THE ALBANY STEAM "TRAP. 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are abore or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 


Albany Steam Trap Co. 
ALBANY. N. 


_ 
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ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


PEA DELTA... 


Machine & Railway Shop Equipments 


Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Will Gearing, Bolt Cutters, | 
Ete. Ete. 





Railway Turntables & Pivot Bridges. Gifford Injectors, Sellers’ Improvements. 


MEW PATTERKS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 
S.& C.WARDLOW, 


SHEFFIELD, ENGLAND, 





PATENT NICKEL-SEATED 


99 


“POP” SAFETY VALVES 

















FOR 
STATIONARY, SOLE MAKERS OF THE SPECIAL BRAND 
LOCOMOTIVE, 
MARINE and | TOUGH 
PORTABLE | 


CAST STEEL, 


For Turning and other Tools, 
ALSO DIES, ETC. 


Branch Office & Stores: 95 John St., New York. 
WILLIAM BROWN, Sole Agent. 


STEAM BOILERS. 


Our Patents cover all 
Safety Valves utilizing the 
recoil action of steam, and 
familiarly known as ** Pop 
Safety Valve.’’ 








@#™ Purchasers, beware 
of infringements of our 








ih Patents. _ gg | sae 
~ Capital, $100,000. a 


The Consolidated Safety Valve Co., 


Office and Manufactory, 
51 & 53 SUDBURY ST., BOSTON, Mass. 
LI AE AEN REALONE ADR: EO A A COLE REI EERIE AANA IN 
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Nem Mechanical Movement, 
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| BOYNTON & PLUMMER, 
WORCESTER, MASS. 
Patented March 9th, 1880. 


A POSITIVE AND PERFECTLY NOISELESS 


SUBSTITUTE FOR PAWL AND 





No. 1 cuts 14 to % 
No. 2 cuts ¥ to 1 
No, 26g cuts & to 1 
No. 3 cuts % to 1 
HAND or POWER. ~ [i 


RATCHET. 


Edward Wright & Co. 


561 Main Street, | 
WORCESTER, BOLT CUTTERS, 


Upright and Horizontal Drills, 


| For Blacksmiths’ and Carriage Makers’ Use. 





Manufacturers of 


MASS. 


Iilustrated Catalogue furnished on application. 


PATTERN AND BRAND LETTERS. 


PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 
Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK: 








P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists Tools. 


Worcester, MASS. 





























MACHINISTS’ Wretue briny. &: B. EATON, 
AND Calipers, 


Dividers, 
Stubs Tools, 


FOUNDRY SUPPLIES. 


THE 


TOOL STORE 


Machinists’ Tools, Drills, and Taps and ONLY Stubs Files, 
Dies. Also, Belting and Steam Packing of Exectue! Stubs Steel, 
all kinds, and a general assortment of supplies fr Weegee. Grobet Files, IN, Gth St, 


Carvers, Gravers, 
Chucks, 
Speed Indicators, 
Vises, Hammers, 
Machine, Set & Cap 
Screws, &c., &e. 


FACTORIES AND MILLS: ' Tool Store 
T.B. BICKERTON & CO.) IN pamaperenta. 


No. 12 South Fourth Street, HEADQUARTERS FOR 
PHILADELPHIA, PA. | TOOLS of all DESCRIPTION. 


PHILA. 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 
Thousands 


in 
Suceessful Use. 


Invaluable to 
Users of 
Emery Wheels. 


PAY OcT 17S 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


AIR, ENGINES. %° Vater 


NO ENGINEER. 
No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 


20 Per Cent. Saving in Fuel, 


25 Per 


BY ATTACHING 


HAMILDON'S INDEPENDENT AIK PME 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD, CONN. 











went. Increased Power, 

















THOS. PROSSER & SON, 


facturing Co. 


Manufacturers of all 


# Goulds Manu 
[cm Force and Lift 
P 


For Cisterns, Wells, Rail. 
roads, Steamboats, 
Windmills, ete. 
FIRE ENGINES, 
Hydraulic Rams, 
AMALGAM BELLS 
For Churches, Schools, 
and Plantations. 
Corn-Shellers, Sinks, etc. 


\ 
Pumps and aterials for 


15 Gold St, NEW YORK. 
“Prom” Daler Tube Expanders 





STEEL SCREW PUNCHES, TUBE BRUSHES, &C. 











\"\ IMPROVED 
i) Driven Wells a specialty. 
Satisfaction uaranteed, 

Catalogues furnished 


upon application. } 
IRE. FOR, COULDS, 





{ 





U 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


| 
PUMPS | 
SENECA FaLys, N | 

Is purely a liquid, free from sediment, contains no 

aeid, and is absolutely safe and effective. 

| Prof. H G. Torrey, of the U. 8. Assay Office, says: 

*‘Downer’s Improved Boiler Liquid is free from all 
| injurious substances, and well adapted to accomplish 
| the object sought; know of nothing better and highly 
| recommend it.” 
Circulars and references on application. 


A. H. DOWNER, 
PROPRIETOR AND SOLE MANUFACTURER, 


| 17 Peck Slip, New York, 


INQ 


WAREHOUSE, 1d Park PLace, NEw YorK Crry 


ye 





Sees a 


a 


Anti-Incrustation Liquid, 





” ALMOND 
= 
DRILL 
_.«<<= 470 GRAND ST. 
< NEW YORK. CH UCK 
Sole Manufacturers of | 
fe oo | Made of Steel 
= PA Broqmom, equal 
: : . to doing any work 
“ i 9 no f required of it— 
n a ae ¥ Runs perfectly 
14 4 oP = re j true. 
OR MR ave advanced 
x = ms = = # price of Jewelers 
5 2» 2 & chuck to $5. 
OZ Ww > fk For sale by all 
7P Pao 8 m® Machinists’Supply 
rR _ e 4 wy Stores, 
<4 he - he 
Q on a —| 
a fa 4 B4 Pearl St 
ee] xo RBOOKLYN,N. Y, 






, Cut shows Chuck 
Shears and Punches for Round, Square and Flat Iron. ( full size.) 


PRENTISS PATENT VISES 


Stationary and Pateah Swrivel Bottoms, 


Adapted to all kinds of Vise work. 


HALL W’F’G CO., 23 DEY ST., NEW YORK, 
SEND FOR CIRCULAR. 
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CUT-OFF 
SBWGIWNE. 


THE “BROWN” AUTOMATIC 


UNEXCELLED 





FOR 









WRITE 
WORKMANSHIP, 7 FOR PRICES AND 
—" d * Om INFORMATION. 
DURABILITY. Sa SLA 
C. H. BROWN & Co., Sole Maninetundis, 
FITCHBURG, MASS. 
THE 


LAWREN CE ENGINE, 


A FIRST-OLASS 
AUTOMATIC @2xSRE 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


JARVIS PATENT FURNAGE 


FOR SETTING 


we “’ Cy 
SW eh nd Sw 
Ay a AWARDED Six 


ONY THIRTEENTHNY & 








ant ABI E Mp, 


Ph... aad of Fuel, with increased capacity of Steam 
ower 
The same principle as the Stemens’ Process or MakK- 


y aS = 
Ne | 1878 47% oo, 
ge SS 44.78 
IN@ STEEL, utilizes the waste gases with hot air on top “ =~, . 
of the fire. At, 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular. P. O. BOX 8401, BOSTON, MASS. 


BAREER &t BERTON, 
NEW YORK AGENTS; : 422 East 23d Street. 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINCS, 


Steam Traps, Patent Vertical Tube Radiators, Steam and Hot Water Boilers, 
Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 


FRASSE & COMPANY, 


62 Chatham Street, New York. 


FINE TOOLS, FILES, STEEL WIRE, 


AND 


Supplies for Machinists a Specialty. 


E. A. GODDARD, 


General Sales Agent for the 

















TAPS, 
REAMERS, &c. 


Machinists’ Supplies. 


176 FULTON STREET, 
P. O. Box 3291. NEW YORK CITY. 


SEND FOR CATALOGUE, 





= MA HIBITION YES | 
S EXHIBITI \ 








Patent Awtomalts. Cut-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, . ‘NEWBURGH, N. ¥, 
ST ECONOMICAL IN THE USE OF FUEL, TH IMPLEST | ON 
THE TION, AND ALTOCETHER THE BEST CUT-OFF ENGINE IN THE MARKET. 





SCOMPvrOoOouUND BNGINES 
For City Water Works; also for Manufacturing parposes, etc. (Highest duty guarantee.) 
MARINE AND STATIONARY ENGINES. 


STEAM BOILERS AND TANES, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, IRON 
ND BRASS CASTINGS, &. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


FRANK H. POND, 


Conguking Enginer and Exper 


| | 709 MARKET STREET, 
} 
| 
| 





sT. LOUIS, MO. 


W CHRISHMMMCHINE Ce 
PORTABLE: BURR-MILLS 


EEC Mi Li& Factory GEARING 


CIRCULARSAW MILLS 


with improvedRatchet head blocks < 


My, s\\ 
C;STERMENGINES. 


“TWRRINE WATER WHEELS 


D> AND MILLING SUPPLIES. “2 
ADDRESS. CHRISTIANA. [ANCASTER (Pa 








PORTABLE AND STATIONARY | 
Engines and Boilers, 


2% to15 H. P. Return Flue Boiler, large Fire Box, | 
no sparks. Do not fail to send for circular to 


SKINNER & WOOD, Erie, shea 








OGA WORKS 
4000 1b, Steam Hammer, Steam 


with J. F. Holloway’ 
Patent Balanced Va id 
Dentalteiaes dao 


Built by Cuyahoga Works. 
AND 


MARINE ENGINES, 
VERTICAL 
Blowing Engines 


For Blast Furnaces. 


: Cleveland, Ohio, U. S. A. 


Anda 









Rip, 





LATHE ATTACHMENTS | 


FOR MILLING 
Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- | 
out removing from the lathe centers. 
See American Boceiet, Sept. 13 and 20. 


For circular addre WM, MAIN, 
be feat Street, Brooklyn, N. Y. 


GHARLES MURRAY. . 
ENGRAVER ON WO o[). 
No. 58 Ann Sr. 

New YorK. 





D. SAUNDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER, 








Manufacturers ot 
Steam & Gas Fitters’ Tools, 


Pipe Cutting and Thread- 
ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS, 








Mechanical Engineer, 





H. L. STELLWAGE 


y 254 N, Sth St., Philadelphia, 
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HOR!ZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





STEEL AND IRON 
BOILERS. 


All sizes to 225 horse- 
power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





The Haskins Engine, 
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one ese’: 
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W. H. HOFFMAN, M. E., 
PASSAIC, New Jersey. 


Designer and Constructor of 


Hawser and Rope Machinery 


Working Drawin 
and 


of En 


ines, Boilers, Machinists’ 
ier 


akers’ Tools, 


15 


The Buckeye Automatic Cut-off Engine, 






















Estimates Furnished on Application. 


BUCEEYTE DBNWGINE co. 


Room 42, Coal and Iron Exchange, New York, 


HILL, CLARKE & 00,, - - - 386 & 38 Oliver Street, Boston. 





RVUFSEWNER & DUNN, 
Schuylkill Falls, Philadelphia. 





Sole manufacturers of the Excelsior Steel Taube 
Cleaners. Price, $1.00 perinch. Send for Circular con- 
taining names of users who consider it indispensable. 


WHITTIER MACHINE CO. 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. Y. Office, 120 Broadway. 








PawaDer r Regulator. 
Superior in every respect to all other regulators. The grea’ 
est fuel-saving appliance ever invented. Insures safety 
explosion. In ordering mention steam pressure. Illus. cata- 
logue sent on application. We eet it up and guarantee per- 
formance. Price, $75.00. 
AMERICAN STEAM APPLIANCE CO, 
18 & 15 Park Row, SOLE MANUFACTURERS, New YORK, 





F. W. MOSS, 


80 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ANVILS, VISES AND 7 
SMITHS’ TOOLS. 


WARRANTED CAST STEEL, 


Specially ee for Dies, Punches, Turning 


‘Luols, Drills, &c. Also 

= =] 

a 5 
Bee Bo 
> oo es 

a = 
Cm wm Og 
BO e S 

a @&u zo 
= 3 =< iy 
= 2 = hue 
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Warranted not to crack in hardening Tools of any Size. | 





Second-Hand & New Tools 


FOR SALE Low . 
February List, No. 2. 


Miscellaneous Second=- Hand Tools. 
Allin good order, and will be sold very low. 

One Engine Lathe, 23 in. swing x 21 ft. bed. 
ne ‘ “e 17 “ “ x 10 “ 

One oe “ 16 “ “ 

Two Spinning Lathes. 

One Speed Lathe. 

One Planer, 24 in, x 24in. x 7 ft. 

One Planer, 36 in. x 36 in. x 9 ft. 

One En give Lathe, 28 in. swing x 14 ft. bed. 

Seven Engine Lathes, 18 in. swing x 7} ft. 
(Chain-feed Lathes.) 

One Horizontal Boring Lathe. 

Two Wood-Turning Lathes. 

One Bement Double-Pulley Lathe. 

One Pianer, 72 in. x 66in. x 24 ft. 

Two Planers, 22 in. x 5 ft. 

One Four-Spindle Drill. 

Three Bult Cutters, various sizes, 

One No. 2 Bolt Cutter. 

One New “Hardaway” Bolt Heading Machine, 
to head up to %-in. bolts 

One New “ Hardaway ” Bolt Heading Machine, 
to head up to1¥-in. bolts. 

A lotof Wood Working Machinery. 

Two Hydraulic Wheel Press. 

Six Smal! Punching Presses. 

One N. Y. Safety Steam Power Co., upright. 

25 H. P. Engine, and 20 H, P. Upright Boiler with all 
connections, &c. 


New Tools Very Low. 
Five No. 2 Bolt Cutters, Wood & Lighte. 
Three No. 2 Bolt Cutters,with center, Wood & Lighte. 


Two 26 in. swing back geared and self-feed Upright 
Drills. 


Please apecity which of the above tools you want, and 
we will forward all particulars. 
STEAM LAUNCH, 
40 ft. x 7 ft.; draws 3 ft., Kngine 5K x 9; 
32x48, Fitted with Carpets c., for pleasure. 
A WOODRUFF &  ‘.ovr 
BEAM ENGIN 
Low pressure, 42-in, cylinder, 84-in. el with fly- 
wheel pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 
60 inches in diameter, 20 ft. long, and all connections 
practically as good as new 


A COMPLETE SET OF SHAFTING 
AND PULLEY TURNING LATHES 
AND TOOLS. 


a 


bed. 


Boilers 


For Sale by 


the George Place Machinery Agency, 


121 Chambers and 103 Reade St., 
NEW YORK. 





A PRACTICAL TREATISE 
COMBUSTION OF COAL, 


Including Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


By WILLIAM M. BARR. 
1 Vol., large 8vo, illustrated. 
Price, Extra Cloth, - - - 
“Halt Morocco, - - 
ent, postage paid, to any part as “the United States 
upon receipt of the price, Addres 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 


$2 50 


Kou 





GEO. C. TRACY & CO 


% Counselors at Patent Law 


EUCLID AVE. BLOCK, 
CLEVELAND, O. 
Before doing anything in re- 
' to Patents, send for our 


rd Re book, “ALL ABOUT 
E =, ”*? mailed free, 








SECOND-HAND 
AND NEW 


Machinists’ Tools. 


One 14 x 42 in. Corliss Engine. 
One 23 X 48 in. 

One Engine Lathe, 90 in. x 20 ft. 
One Enyine Lathe, 72 1n, x 20 ft. 
One Engine Lathe, 37 in. x 24 ft. 
One Engine Lathe, 30 in. x 20 ft. Good order, 

One Engine Lathe, 304n. x 16 ft.. Wheeler, new. 
One * a4 26 in, x 14 ft. “6 

Five ‘ 20in.x 10ft. New. Lincola. 
One lurge Chucking Lathe and Chuck, 

One Hand Lathe, 18 in. x 43¢ ft. 

I 20 in. 


Ames, New. 


Pond. Good as new. 


gd ba llin. x 44 ft. New Spencer. 
Four * fe Tin. x 2 ft e¢ és 
One Planer, 26in,x Tft. Niles. New. 

One Planer, 16in. x 8ft. Bigelow. 


Two Lincoln Pattern Milling Machines. 

One No. 3 Garvin Milling Machine, 

One Combined Cutter and Reamer Grinder, with 
Threading Tool Grinder attached. New. 

One Radial Drill, Al order. 

One 24 in. Drill, Self-feed. Ames. New. 

One20in, “ Prentiss, new. 

One lsin. ‘* Fitchburg. Nearly new. 

One ldin. Blaisdell. 

One Gear Cutter. 

One No. 0 P. & W.2 Spindle Drills. 

One No. 1 P. & W. No. 2, 4 Spindle Drills. 

Three Sensitive Drills, arills to 3-16 in. hole. 

One Boiler Makers’ Combined Punch and Shear. New 





One No, 3 Wilder Punch Press, Geared. New 
One No. 4 a 66 Geared. New. 
One No. 1 Wilder Bar Iron Cutter. New. 

One No. 3 46 $6 


One 10 H. P. iain asia. 
S:ven Stephens’ Vises. 
Belting, Shafting and Miscellaneous Machinery. 

We will also have ready to deliver in 30 days 24 
Engine Lathes, 16in. x 7 and 8 ft. beds. Ames Mfg. 
Co. uiake, new, Al Lathes in every respect. 


E. P. BULLARD, 


14 Dey Street, New York. 








































STEELINE. 


Used for refining and tempering all kinds of Steel Tools. 
Increases their durability at least five-fold. 
Secures absolute safety from cracking. 


Send for Circular to 


BAUER & CO., 96 Greenwich Ave., N. Y. 


THE 








FAR- FAMED 


E 


pa EN et a i ag ca [cas 
CINCINNATI, O. 
Manufacturers of Wilson’s Patent Free Open Double 
Disk 


LEVER VALVE, 
for Steam or Water, from 1" to 6”, This valve has 
peculiar merits as athrotile valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 


RIGAN 
LUBRI CATOR. 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“7 toro 2a” 


Feed— Water Heater and Purier 





SENB FOR PAMPHLET, 
‘3sn NI ONVSNOHL NIL 





Headquarters for} Machinists’ Tools and Supplies. 
CHAMPLIN. & SPENCER, 
154 East Lake Street, - Chicago, Ill. 
Sole agents for the “ Tanite ” Emery Wheels and Grind- 
ing Machine Dealers in Screw C ane Lathes from $50 
to 4 8150, with foot power, § Small Amateur Lathes, Taps and 
ies, “Twist Dmils,”’ Machine Screws, “Grobet Swiss 
Files,’’ Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus ‘and C. omposition Rouge, ae Forged 
Lathe, C ‘lamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Lette PTs, 
Pliers, Calipers Slide Rests, Steel Rules, Mic rometer 
Calipers, Speed indic ators, “* Metallic ¢ ‘orrugated Packing” 
~~ steam, air, gas or water joints, Steeline for hardening 
exposes, | Upright and Hand Drills, Belting and pone, 
Wheels, “© Monk’s Moulders’ Tools,” &c., &c 


THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
orable to economy, to 2.5 Ibs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 Ibs. of coal 
per I H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
to from 20 to 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- 
ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston, 
Send for Circular and Pamphlets. 








GEORGE P. CLARK, 
Manufacturer of the Patent 


RUBBER CASTOF,. 


SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfectin action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 
Once tried alwavs liked. 

GEORGE P. CLARK, Windsor Locks, Ct. | 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS. 
WORCESTER, MASS. 
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ROWN 4, SHURE. WF 


MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal Milling Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it fur the class of work to be 
done, The cone has three diameters, each 33 inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
vided with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outer end. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 64% inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is llinches. The spiral bed can be set at angles of 
85° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 1114 inches. 

2" Illustrated Catalogue sent per mail on appli- 
cation. 


OOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


ES” serie TOOLS, STEAM HAMMERS, fe, 


novel and valuable improvements into the construction of SHAPING, SLOTTING, 
ACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
By means of our improved devices the operations of turning, 








ET 


Having introduced man 
BORING and PLANING 
machines in greater perfection than ever before. 
drilling, pe planing and shaping, or slotting, can all be performed with a great saving of time and 

ne 


labor. It will be found worth any purchaser’s while to examine our new methods of screw cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without sheaging gears. Send for 
Catalogue. Ee Sb’ K - M 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 


IMMEDIATELY. 
WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. ° ‘ 
2,4 and 7 H. P. and upwards. Built by 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


INustrating every vaiiety of 














EO. W. FIFIELD, Manufacturer of ENGINE LATHES from 
16 to 48 in. swing. Cuts, Photographs and Prices furnished on appli- 








STEAM PUMPING MACHINERY. d 
Cope & Maxwell M’f’g Co. 2, 
HAMILTON. OHIO. a 
Machines Send for = 
at reduced Ps our new 3 
prices, Illustrated : 
and Catalogue “4 
Wheels Weissport, 5 
Guaranteed Penn. eps 








IMPROVED SLIDE VALVE FOR STEAM ENGINES. 
Always gives a third more power, with less fuel and 
far steadier motion, May be used on old engines at 


tend i Monitor Binders zx: American Machinist, 
er TALE ANE Barlin ae $100 EACH BY MAIL OR EXPKESS. 
Babcock & Wilcox Waler-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints, All joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot o: 
sediment Adapted to all kinds of tuel. Steady wate 
line and dry steam, No leaks from unequal expansion. 
Rapid steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
prone, See. 

ABCOCK & WILCOX, Engineers, 
80 Cortlandt St., New York, 


FOR 
THE 








AMERICAN 
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THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U. S. A. ‘ 
MAKE SPECIALTIES OF 


Drop Man mers, 


PUNCHING PRESSES, 













HAND DRILLING MACHINES, RATCH- 


COMBINATION LATHE 


: qT lity 
mines 
a 


ne MOMMY ET DRILLS, 


CHUCKS, CUTTERS FOR TEETH OF 
¢ 


GEAR WHEELS, SCREW PLATES, 


J HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c- 


> rr . 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CT. U. S. A. 


Manufacturers of Billings? Patent Screw Plates in Four Sizes. 
These Pilates are Drop-forged from Siemens-Martin Steel. The Dies are made of best Tool Steel. 














PRICE LIST. 


No. 0. | No. 2. 
With Dies and Tap, Cutting | With 5 Pairs of Dies, Cutting 
1-848 §-3249 3.1632 7-3224 1-420, .............. $5.25 | 1-212 9-16!2 5-S1! 11-1611 3-410... .......... $10.00 
The same, Nickel-plated, in Leather-covered Case, | 
PAE EE IMI pia'eis, Voc cecanens ieseiesssess 6.50 No. 3. 
Single pair of Dies, each.......... 2.20. eseeee cess .50 | With 5 Pairs of Dies, Cutting 
achinists’ or Blacksmiths’ Taps furnished to cor- | 13-162 7-S® 15-169 18 1,1-87..... cc. 00e cee 15.00 


respond with Dies for Nos. 1, 2 and 3 Plates, at lowest 


market prices. | Single Pairs of Dies for No. 1 Plate, $1.00; No. 2 Plate, 


| $1.50 ; No. 3 Plate, $2.00 each. 


4 ~ ’ we. 1. Different sizes and number threads furnished. 
With 5 Pairs of Dies, Cutting | Special pricesquoted on Whitworth or U.S. Stand- 
1-47 51616 9-81© 71614 1-918, .,... cc ccc eens $7.00 | ard Threads on application. 











tion for Guns Pistols, Sewing Machines, Machinists’ Tools 
t. 


ings of every descrip - ee, Enea 
atalogue an 8 


Stee] and Iron ae, a 
ly. nd for Illustrated 


and Machinery genera 





UT GEARS of all sizes and 

kinds, Iron or Brass. Send 
for Circular. Gears cut to or- 
der. Models and light Machin- 
ery, Water Motors for driving 
Sewing Machines, ete. GEO. 
B. GRANT, 100 Beverly Street, 

ston. 
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J. M. ALLEN, PRESIDENT. oO Aas 
W. B. FRANKLIN, Vick-PREsIDENT. = Dx 
J. B. PIERCE, SEcRETARY. z rf 
1"? 
o 3 
AIR COMPRESSORS. | a. 
PRICES REDUCED. SEND FOR NEW CATALOGUE. on s 
CLAYTON STEAM PUMP WORKS, ee ae 
14 ANDI6 WATER STREET, BROOKLYN,.N.Y L) ; 


GOLD MEDAIL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 


BROOKLYN, N. Y. 
Manufacturers of all kinds of 


Prowoes, Dies aad Dpetial Machinery 


FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN TOOLS. 












PAW TUCKET.R.I. 


Manufacturer of TA PS AN D Di ES of every description. 








Also, for sale low, UNITED STATES STANDARD GAUGES, from \{ to 3 inch. 





